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1.0 Introduction

1.1 Objective

This document is the Site Safety and Health Plan (SSHP) that will be used for the Remedial
Investigation Phase III Soil Sampling of the Vasquez Boulevard/Interstate 70 Response Action
Contract. The SSHP will be implemented and followed by Morrison Knudsen Corporation (MK) and
MK subcontractor personnel conducting soil and dust sampling activities of residences within the
site boudaries. The objective of the SSHP is to provide guidance to maintain safe working
conditions at the site. This plan will be reviewed by all site workers during site entry training. All
activities should be conducted so that the safety and health of the project personnel, residents, and
the environment are completely protected. The protection of workers and residents, and
environmental safety and health are key considerations during project design and are essential during
implementation of the field activities.

1.2 Policy Statement

All work will be performed in accordance with applicable federal, state and local regulations and
recommendations; the U.S. Department of Labor, Occupational Safety and Health Administration
(OSHA) Requirements of 29 CFR 1910 and 29 CFR 1926; U.S. Environmental Protection Agency
(USEPA) requirements; and the MK Safety and Health Program Description for Hazardous Waste
Operations. 1t is MK's policy to provide a safe and healthful work environment for all its
employees. MK considers no operation or administration activity to take precedence over the
prevention of an injury and illness. Safety takes precedence over expediency or shortcuts. At MK
we believe every accident and every injury is avoidable, and we will take every reasonable step to
reduce the possibility of injury, illness, or accident.

Operational changes that could affect the health or safety of personnel, the community, or the
environment will not be made without prior approval of the MK Program Manager, MK Site
Manager, MK Project Health and Safety Manager, and the USEPA.

The provisions of this pl‘an are mandatory to all MK personnel and MK subcontractors assigned to
the project. MK requires all visitors (including but not limited to MK and USEPA personnel) to any
of the work sites to also abide by the provisions of this SSHP.

1.3 References
This SSHP follows the guidelines established in the following documents:

. Title 29 of the Code of Federal Regulations, Part 1910, General Industry Standards,
Occupational Safety and Health Administration (OSHA)

. Title 29 of the Code of Federal Regulations, Part 1926, Safety and Health Regulations for
Construction, Occupational Safety and Health Administration (OSHA)

. U.S. Environmental Protection Agency Contract No. 68-W7-0039. Work Assignement 004-
RICO-089R Vasquez Boulevard/Interstate 70 Remedial Investigation.
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Contents of this plan are consistent with the Morrison Knudsen Corporation Safety Procedures and
Guidelines Manual, Safety and Health Program Description for Hazardous Waste Operations, and
Industrial Hygiene Procedures Manual. Copies of this SSHP and the referenced documents will be
kept in the Field Office and in site vehicles, where appropriate, and will be made available for use
by all personnel. :

1.4 Modifications to the SSHP

Permanent modifications to the SSHP will be undertaken in the following manner:

. .Draft changes to the SSHP will be prepared by the MK Project Health and Safety Manager
(HSM) or his/her designee. . .. '

. Draft changes to the SSHP will be reviewed and commented on by the MK Program
Manager (PM) and MK Site Manager (SM) and/or their designees.

. The Project HSM will mcorporate comments, as appropnate, and issue a revised draft final

SSHP.

. The revised SSHP will be submltted for approval and s1gnature by the PM, SM and Project
HSM.

. Depending on the extent of revxsxons, elther individual pages or the entire SSHP will be

issued as Rev. x.

1.5 MK Subcontractors Statement of Policy »
MK requires that a consistent Site Safety and Health Program be employed during all activities of
its employees, agents and subcontractors. This SSHP presents the minimum requirements acceptable
to MK for efforts conducted by its subcontractors.

In performance of activities for MK, a commitment shall be established by the subcontractor for
accident and fire prevention. Safety shall take precedence over schedule and production to eliminate
personal injuries, occupational illnesses and damage to equipment or property, as well as protectmg
the general public whenever they may be affected by the subcontractor's work.

Subcontractor management and superwsxon shall recognize the responsibility for compliance to all
established codes, regulations, standards and procedures. Enforcement action is mandatory,
therefore, every subcontractor superintendent will be held accountable for the safety perfonnance
demonstrated by the employees under his/her supervision.

In performance of the work, the subcontractor,shall comply with all applicable rules and regulations
related to safety and health including, but not limited to, those of the Occupational Safety and Health
Administration and the USEPA. The subcontractor shall give all notices required by the applicable
rules and regulations. The subcontractor shall also comply with all verbal and written safety
requirements of MK and the USEPA.

A training program shall be effectively established for each employee soliciting their full cooperation
with a belief that accidents can be prevented.
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The subcontractor shall have responsibility for the safe use, storage, labeling, and disposal of any
chemicals, refuse, waste, or other materials generated or used in the performance of the work in
accordance with this Safety and Health Plan. '

1.6 Nonconforming Conditions and Practices

1.6.1 Safety Violations

MK and subcontractor personnel have the responsibility to stop subcontractor personnel or activities
when violations of safety, health, or environmental requirements are observed until such violations
are corrected. Such violations may include, but are not limited to, the following examples:

Lack of proper PPE as specified in this plan (e.g., safety glasses, gloves and steel toe boots).
Improper or incomplete decontamination of personnel and equipment/tools.
Unavailability of specified emergency equipment (fire extinguishers, emergency eyewash,
and first-aid supplies).

. Lack of GFCI protection, when such equipment is required.

. Unlabeled or improperly labeled containers.
Failure to report a spill of an unidentified substance or reportable quantity of a hazardous
material.

. Flagrant violations of the health and safety requirements of this health and safety plan and
applicable OSHA regulatory requirements.

1.6.2 Disciplinary Actions

When disciplinary action is required, the party will be identified. If two Safety Violation Notices
(Appendix A) have been written by MK against an employee in one year, the employee shall be
removed from the project for three work days. If an employee receives three notices from MK in
one year, MK will permanently remove the employee from the project. In addition, MK may
immediately barr any employee from the site without notice for serious violations of health and
safety requirements. Examples of serious violations include, but are not limited to:

. Unauthorized use of vehicles or equipment
. Theft of property

. Fighting

. Vandalism

Possession of pontraband substances or prohibited articles, e.g., firearms.
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1.6.3 Drug Screening '

All MK temporary employee candidates will be screened for drugs pnor to hire. Subcontractor
personnel will be required to successfully pass a drug screen w1thm one week prior to first workmg '
on site, as discussed in Section 16 of this SSHP. : :

1.7 Incident Reportmg _

Employees are responsible for unmedlately reportmg to the MK Field Supemsor any event that may
adversely impact personnel or the environment, or result in damage to equipment, regardless of the
severity. All "near-misses” must also be reported. A "near-miss" is an event that did not, but had
the potential to, cause injury or damage. ,

It is the responsibility of the MK Field Superviosor to investigate all injuries, property damage,
environmental events, and near-misses. The pnmary purpose of accident investigations is to prevent
recurrence. _

After any injury, including those requiring only minor first-aid, MK and subcontractor employees
shall immediately notify the MK Field Supervisor. For injuries/illnesses requiring more than minor
first aid and for all incidents causing property damage, a Superviosr-Report-Of-Injury Form must
be completed by the Field Supervisor and submitted to the MK Site Manger and Health and Safety
Manager within three days. ‘ :

Except as may be necessary to protect personnel and to minimize environmental or equipment
damage, the accident/incident scene shall be preserved so as to allow an accurate mvestlgatxon as
to what occurred, the causes, and corrective measures to prevent recurrence. -

1.8 Bulletin Board .
A bulletin board is provided in the site traxler The bulletln board shall be utlhzed for the posting
of required OSHA information, MK or subcontractor safety information, emergency telephone
numbers, safety posters, and the shortest routes to the nearest medical center emergency room.
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2.0 Organizational Authority And Responsibilities

2.1 Program Manager (PM)

The Program Manager is responsible and accountable for all program activities. This individual has
power of attormey from MK for this program and is authorized to commit the Corporation as
necessary to fulfill the requirements of this contract. The PM provides:

Overall program leadership and direction

Compliance with program scope, schedule, and budget

Program technical quality

Liaison with the USEPA

Change order control

Program health and safety enforcement

Subcontractor management

Project support staff direction and coordination

2.2 Site Manager (SM)
The SM reports directly to the PM. This individual is responsible and accountable for all aspects
of project specific performance and is the point of contact for the USEPA Remedial Project
Manager. The SM provides:
. Cost, schedule, and quality accountability for the project
. Frequent and open communications with the USEPA Representatives
. Resources to implement the Work Plan and maintaining compliance with the SSHP and the
Quality Assurance Project Plans
Staff and subcontractor direction
Technical and project data and reports
Recommendations for revisions to Work Plan to improve quality, increase productivity,
reduce cost, or enhance safety and health protection

2.3 Field Supervisor (FS)

The FS reports directly to the SM and will be responsible and accountable for all soil sampling

activities. The FS provides:

. Direction/supervision for all MK and subcontractor site activities in accordance with MK
policies and project requirements

. Coordination of MK field, waste management, soil shipment, safety and health, and field

data management activities

Compliance with local, state and federal permitting requirements for field activities

Technical monitor for all field subcontracts

Interface and coordination with the USEPA during all field activities

Compliance with the project schedule and performance budget for environmental and

technical support activities

Identification of scope, technical, quality, and safety and health issues

Daily review of field documentation for completeness, accuracy, and timeliness

2.4 Project Health and Safety Manager (HSM)
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The Project HSM is the MK Denver Operations Health and Safety Program Manager and serves as
atechnical advisor to project management on safety and health planning and problems Specifically,
the Project HSM provides:
. Preparation of the MK Site Specific Safety and Health Plan (SSHP) which complies with
MK, USEPA, OSHA, and other legal requlrements
Hazard analyses
Periodic monitoring of SSHP implementation by site personnel
Supervision and management of the Site Health and Safety Officer and other project safety
and health personnel
Personnel resources for proper field coverage for health and safety
Review of contract documents to ensure the incorporation of appropnate safety and health
requirements
. Coordination of all project safety and health trammg and medical monitoring

2.5 Site Health and Safety Officer (SHSO)

The SHSO reports to the HSM and is responsible and accountable for nnplementatlon of the SSHP.

The SHSO provides:

. Technical guidance to the SM and FS on the implementation, monitoring and enforcement :
- of the project SSHP

. Applies recognized policies, procedures, and work practices to promote MK and the project

safety and health program :

. Administers and coordinates, as necessary medical and emergency first aid services and

programs

Conducts air monitoring required in the SSHP

Oversight of all site project safety and health training and medical monitoring

Authority to stop work, if necessary, to protect personal and environmental safety and health

Investigates injuries, conditions, and incidents that do, or could, involve actual or potential

liability

Assists project supervision in the inspection of eqmpment facilities, and work in progress

Recording and reporting of injuries or incidents in accordance with MK policies

e  Emergency response coordination until professional help arrives

2.6 Contract Financial/Administration Manager

The Contract Financial/Administration Manager is responsible and accountable for all procurement
and contractual matters for both the prime contract and the subcontracts. This individual serves as
the Contracting Officer for all subcontmcts issued by MK. The Contract Financial/Administration

Manager provides:
o Prime contract administration
o Development and maintenance of an approved bidders list

. Management of the total subcontracting process including purchasing, subcontract package
preparation, bidding, selection, negotiation, issuance, and administration
Management of all purchasing actions
Management of the Small and Small Disadvantaged Business program

o Management and coordination of business functions including accounting, financial, office
administration, and material control
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2.7 Subcontractor

The subcontractor will be advised of the provisions of the project safety and health program, of client
stipulations, and of contractual obligations. The subcontractor will also be advised of its obligation
to comply with applicable statutory safety and health laws, regulations, and rules.

The subcontractor shall fumnish all reasonable information concerning safety of his operations on the
project as may be required by MK.

Directives and general guidelines for subcontractor safety and health programs shall be provided to
each company prior to job start-up. Minimum requirements for subcontractors shall be to:

. Inform all their personnel of the project safety and health program and of their responsibility
to work at all time in a safe and healthful manner in accordance with the SSHP.
Maintain all equipment and tools in a safe condition. )
Cooperate with MK and the USEPA in maintaining a safe and healthful workplace.
Conduct and participate in safety and health inspections.

2.8 All Personnel

All personnel are responsible for understanding and complying with all site safety and health
requirements. While MK is responsible for providing a safe work place and is responsible for
ensuring compliance with the requirements of this SSHP, each person is responsible for completing
tasks in a safe manner, for reporting any unsafe acts or conditions to their supervisor and/or the MK
FS and/or the SHSO, and discontinuing assigned work until unsafe conditions are corrected. All
personnel are responsible for continuous adherence to these safety and health procedures during the
performance of their work. Site personnel are subject to progressive discipline and may be
terminated for blatant or continued violations.

2.9 Visitors

All visitors and personnel must comply with the provisions of this SSHP and all applicable federal,
state, and local regulations. While MK is ultimately responsible for providing a safe work place and
is responsible for ensuring compliance with the requirements of the SSHP, each person, including
visitors, visiting the job site is responsible for completing tasks in a safe manner and for reporting
any unsafe acts or conditions to their supervisor, the MK FS or the SHSO. Personal protective
equipment (PPE) for project personnel will be stored in the site trailer or storage building. PPE will
be issued to visitors only as required by their task-specific activities.
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3.0 Site Description and Contaminant Characterization

In the Spring of 1988, a large scale surface soil sampling program was implemented to determine
the extent of heavy metal contamination w1thm the Vasquez Boulevard and I-70 Site. Although the
site boundaries have not been delineated as of yet, the study area where samples were collected in
the Spring of 1988 consists of a neighborhood of residential and commercial buildings in the City
of Denver, Colorado. Only residential yards within the study area were sampled The study area
parallels and is bounded on the west by the South Platte River. The study area is bounded on the east
by Colorado Boulevard. Northern and southern boundaries for the study area are East 56th. Avenue
and Martin Luther King Boulevard. See Appendix B for a site map.

Each of the nearly 2400 surface soil sample locations were collected individually (grab sample),
sieved to particles less than 2 mm (bulk fraction) and the bulk fraction was analyzed for three metals:
arsenic, cadmium and lead. The range of concentrations for these soils were:

Analyte N Concentration Range (ppm)
Arsenic <44-5600
Cadmium <96-120

Lead <28-8000

Local smelters in the Vasquez Boulevard and I-70 area have reportedly produced both stack
emissions and solid waste by-products that could potentially have been transponed to surrounding
areas through a vanety of mechanisms including deposition of stack emissions or solid waste by
wind transport, rain events, etc. Alternative sources other than smelting by-products for these
materials may exist. The remedial investigation will involve collecting surface soil samples from
additional residential properties and alleys, as well as indoor dust sampling.

Work tasks that will be performed during the Remedial Investigation include:

Mobilization
Soil sampling outside residences
Dust sampling inside residences

Analysis of samples inside site trmler using x-ray fluorescence
Demobilization
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4.0 Safety and Hazard Assessment and Risk Analysis

This section describes the chemical, biological, and physical hazards that are associated with the
Vasquez Boulevard/Interstate 70 Remedial Investigation. The hazard assessment and risk analysis
are based upon information provided by the U.S. Environmental Protection Agency (USEPA) and
previous studies, and are subject to change if further information indicates other hazards are present
or tasks or operations are modified from what is described in the previous section. The chemical
hazards associated with these materials are described in the following sections.

4.1 Chemical Hazards

4.1.1 Site-Related Chemical Hazards

The primary chemical of concern is arsenic. A secondary contaminant of concern is leak. The
primary exposure pathways for arsenic and lead are through inhalation and ingestion of arsenic and
lead contaminated soil and dust. These materials present a health hazard to site workers only when
ingested or inhaled in sufficient dose to cause adverse effects.

Arsenic

OSHA PEL-TWA = 0.01 mg/m®

OSHA PEL-Action Level = 0.005 mg/m’
ACGIH TLV-TWA = 0.01 mg/m’
NIOSH TLV-C = 0.002 mg/m’

Arsenic enters the body primarily by inhalation and ingestion. Acute arsenic poisoning rarely occurs
in an industrial setting and usually occurs via ingestion. Symptoms develop within 30 minutes to 4
hours of exposure. They are usually characterized by constriction of the throat followed by epigastric
pain, vomiting and watery diarrhea. Blood may appear in vomitus and stools.

Lead

OSHA PEL-TWA = 0.05 mg/m’
OSHA PEL-Action Level = 0.03 mg/m’
ACGIH TLV-TWA = 0.05 mg/m’
NIOSH REL-TWA = 0.1 mg/m’

Lead enters the body primarily by inhalation and ingestion. In the respiratory tract, most lead
compounds are absorbed rapidly and stored in nerve tissue so that poisoning can develop from long-
term exposure to low doses. Poisoning can also develop slowly from ingestion via lead
contaminated food, drink, or tobacco products. Prevention of lead poisoning is almost entirely a
matter of good personal hygiene and housekeeping.

Acute lead poisoning usually manifests as gastroenteritis. Lead accumulates in the body; chronic

lead poisoning is manifested by anemia, constipation, and abdominal pain. Accumulation in the
peripheral nerves leads to wrist and ankle drop.
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4.1.2 Site-Related Chemical Hazard Summary

The hazards posed by the on-site chemical contaminants will be controlled by minimizing worker
contact through the use of good personal hygiene, engineering controls, and personal protective
equipment (PPE) . The specific types of PPE to be used are described in Section 8.0, PPE.

4.1.3 Work Activity-Related Chemicals

The only hazardous material expected to be brought onsite, other than fuel in vehicles, is the
detergent Alconox. A copy of the Material Safety Data Sheet (MSDS) for Alconox is contained in
Appendix C. An MSDS must be provided to the Health & Safety Manager prior to bringing
additional hazardous materials onsite. ' The Health & Safety Manager will maintain an updated
chemical inventory of the hazardous chemicals and will see that all personnel receive the proper
Hazard Communication Program training.

4.2 Physical Hazards -

The physwal hazards associated with the pro_lect mclude

° Use of passenger vehicles

Use of sampling tools

Heat stress, cold stress, other adverse weather conditions
Obstacles or uneven terrain causing slips, trips, and falls
Sharp objects causing cuts, contusions and lacerations
Crunching, pinching, and falling objects

4.2.1 Heat Stress

. Appendix D contains specific, detailed information on heat stress control procedures.

. All employees are to be alert to the signs and symptoms of heat stress--extreme fatigue,
cramps, dizziness, headache, nausea, profuse sweating, pale clammy skin.

. When heat stress symptoms are experienced, the employee is to immediately leave the work

area, rest, cool off, and drink plenty of cool water.

. If the symptoms do not subside after a reasonable rest period, the employce shall notify the
MK FS and seck medical assistance.

. The MK FS and/or HSM or their designee will be alert to signs of heat stress in site
personnel and increase the frequency of breaks and fluid consumption as necessary.

4.2.2 Cold Stress .

. Appendix E contains specific, detailed information on cold stress control procedures. ‘

. All employees are to be alert to the signs and symptoms of cold stress-- extreme shivering,
disorientation, white or gray color of the skin on the ends of fingers, nose, or ears.

. When cold stress symptoms are experienced, the employee is to immediately leave the work
area, drink warm fluids or otherwise warm up, and change into dry clothes, as necessary.

. If the symptoms do not subside after a reasonable rest period, the employee shall notify the
MK FS and/or HSM or their designee, and seck medical assistance.

¢ . The MK FS and/or HSM or their designee will be alert to signs of cold stress in site
personnel and increase the frequency of breaks and fluid consumption as necessary.

4.2.3 Tools and Equipment
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General

. Owners' manuals of commercially available tools and equipment shall be kept in the site
trailer.
. Personnel shall be trained in the safe operation of all tools used.

Inspections
. All tools and equipment shall be inspected by the user daily or before their use, with special
attention given to power cords, the condition of hand auger handles, etc.

. If tools, material, or equipment are found to be defective, they shall be taken out of service
immediately by tagging, destroying, or removing them from the project.
. Standard tags shall be used and shall consist of non-reusable nylon fasteners to secure tags.

J The tag shall be removed only when the equipment has been properly repaired and is
declared serviceable by the subcontractor superintendent or his/her designee.
. Defective equipment tags shall be dated, sequentially numbered, and signed by the person

tagging the equipment.

. Defective equipment tags shall also contain a description of the problem that requires the
equipment, tools, or materials to be tagged.

Condition of Tools

. All equipment and tools shall be kept in good, safe condition and stored properly.

. Wrenches, including adjustable, pipe, end, and socket wrenches shall not be used when jaws
are sprung to the point that slippage occurs.

. Tools having defects that will impair their strength or render them unsafe shall not be used

and shall be taken out of service, as described above.

Hand Tools

. Impact tools such as samplers, wedges and chisels shall be kept free of mushroomed heads.
. Wooden and fiberglass handles of tools shall be kept free of splinters or cracks and shall be
kept tight in the tool.

Power Tools
. All power tools and electrical equipment shall either be equipped with ground plugs or be
double insulated.

4.2.4 Electrical Hazards
All operations shall comply with OSHA, NEC, and USEPA requirements.

Electrical Installation for Office/Support Facilities

. All electrical installations shall be undertaken by a licensed electrician familiar with local
code requirements. ,

. Electrical installations must have MK approval before being energized.

. Electrical panels, boxes, etc., with open knockouts through which no service has been
installed must be covered.

. The site trailer shall have a main service disconnect located at a readily accessible location

outside and within 30 ft of the trailer, but not attached to the trailer.
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. All breaker boxes, electrical receptacles, and feed lines shall be labeled to identify the
circuits they are feeding or are being fed from.

. All breaker boxes and dlsconnccts shali be provided with unobstructed access 36 inches in
. front of the unit.
¢ - All 480-volt lines shall be clearly labeled.
Lighting
. Alllights must be equipped with protective, nonconductlve covers, and all light bulbsin light
stringers must be shatterproof.

. Exposed, empty light sockets or broken bulbs are not permitted.
. Burned-out bulbs shall be replaced in a timely manner.

Electric Cords

. All cords, hoses, and leads must be kept out of wallcways

. Electrical cords and equipment shall not be hung or tied to steel or hung with wire unless a
nonconductive material is used to insulate the cord from the metal. Plastic coated wire shall
not be used to hang electrical cords. '

. Electrical cords must be strung seven feet or more over walkways or along the sul&s of
walkways. :

. Cords, hoses, and leads are not to be exposed to vehicle or equipment traffic unless
protected.

. Any damage detected on cords, hoses, and leads will requlre removal from the project.
Flexible electrical cords shall not be spliced or have insulation repaired with tape.

. Replacement cord ends used for repair of flexible electrical cords shall be constructed of
plastic or rubber and shall encapsulate all connections.

. Employees shall not plug or unplug flexible electrical cords while their hands are wet or
when standing in accumulated water or other conductive liquids. "

4.2.5 Underground Utilities

Due to the very shallow depth of soil sampling operations, there is a minimal potential to encounter
underground gas, electrical, and telephone utilities. Where an obvious underground line or
connection to a structure exists, surface soil sample collection shall take place 3 feet from the buried
underground utility. Samplers should be aware of owner installed utilities that may service newer
buildings on the property or added structures to the existing property structure. Even though the
depth at which most soil samples will be collected are not going to reach into depths at which most
utilities are buried, personnel should be aware of any recent changes on the property ground such
as recently covered trenches, excavations and erosion.

4.2.6 Fire

Fire Extinguishers

. A 5-1b ABC dry chemical fire extinguisher must be located inall trmlers as per Natlonal Fire
Protection Association (NFPA) 10 :

. A 2.5-1b ABC dry chemical fire extinguisher must be located in all vehicles

. All fire extinguishers shall be inspected monthly, annually, and every 6 years in accordance
with the NFPA 10 standard on fire extinguisher inspections.
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. Inspection records shall appear on the fire extinguisher.

Fire Prevention Measures

. No hot work or open flames will be allowed in the work areas

. If there is a danger of accidental fire, a person shall be designated as fire watch and shall be
dedicated solely to this effort during these operations and shall continue this duty for 30
minutes after such operations are completed.

. If a fire takes place, emergency steps may include evacuation of the work area and
notification of the fire department and other appropriate emergency response groups if
necessary.

4.2.7 Flammable/Combustible Liquids

Flammable liquids, other than petroleum fuels (e.g., gasoline or diesel fuel) used in vehicles shall
not be used on this project. These fuels shall be placed directly into the vehicles. Fuels shall not be
dispensed into portable containers.

4.2.8 Torch/Plasma Arc Cutting, Welding, and Open Flame Requirements
Torch/plasma arc cutting and welding will not be conducted on site during the Remedial
Investigation. Equipment requiring these services will be sent to offsite facilities.

4.2.9 Motor Vehicles and Heavy Equipment
The subcontractor will comply with all aspects of 29 CFR 1926.600, 1926.601, and 1926.602 with

regards to the safe operation and maintenance of motor vehicles and heavy equipment utilized during
the Remedial Investigation.

Drivers Licenses/Other Qualification

. Only qualified, licensed MX or subcontractor employees may operate MK owned or leased
vehicles. The FS shall maintain a copy of each employee’s current, valid driver’s license in
their personnel file.

. Operating MK owned or leased vehicles while under the influence of alcohol or drugs is
prohibited.

General Operating Requirements

. No person shall be permitted to ride with arms or legs outside of the truck body, in a standing
position on the body, or on running boards or seated on side fenders, cabs, cab shields, rear
of truck bed, or on the load.

. Drivers shall be responsible for the safety of all passengers and the stability of materials
being hauled.

. No vehicle shall be driven at a speed greater than the posted speed limit, or than is reasonable
and proper with due regard for weather, traffic, intersections, width and character of the
roadway, type of motor vehicles, and any other existing condition.

. Personnel shall not mount or dismount moving vehicles.
. Personnel shall not ride in the bed of any vehicle.
. Vehicles shall not be left unattended while running.
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. The operator shall not leave the key in the vehicle if it is left unattended for any length of
* time.

afety and uipment
. Velncles used to transport employees shall have seats firmly secured and adequate for the
number of employees to be carried.
. The use of seat belts by all personnel shall be mandatory when operating or ndmg in

vehicles.
¢ . Cracked or broken glass shall be replaced as soon as practical.
. All vehicles shall have a service brake system, an emergency brake system, and a parking

brake system which shall be maintained in good condition at all times, including brake lights.

Vehicle Inspections ’
. All vehicles shall be subject to an inspection upon arnval at the site and pnor to bemg plaeed

into service.

. - All vehicles shall be inspected by the Sample Lead weekly.

. The results of the weekly inspection shall be documented on MK forms contained in
Appendix F, or equivalent, by the individual performing the inspection.

. Equipment found to be unsafe or having deficiencies that affect the safe operation of the

 equipment observed shall be removed from service until the equipment has been repa.lred

These requirements also apply to eqmpment such as lights, reflectors, windshield wipers,
defrosters, fire extinguishers, etc. -

. All tire servicing, including mﬂatxon, shall be done in compliance with 29 CFR 1910 177
and 29 CFR 1926.600.
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4.2.10 Material Handling/Back Injury Prevention

. All personnel handling heavy or awkward material shall receive instruction on, and shall
use, safe lifting procedures. Attendance at training courses shall be recorded and maintained
by the FS or designee.

. All personnel lifting or lowering material shall be instructed to keep their knees bent, back
straight, and to use their arms and legs for lifting, not their backs.

. Additional personnel and/or equipment shall be made available to provide assistance with
heavy or awkward material.
. When using hand augers or impact augers for the collection of surface soil samples, the

twisting and/or repetative motion can lead to a back injury. Personnel shall exercise caution
when using the augers. Personnel should refrain from over extending their natural

reach/motion.

. Field personnel will not move heavy objects located on private properties under any
circumstances

. Personnel involved in the dust sampling will have to lift and carry the vacuum sampler to

and within homes. Personnel shall exercise caution and maintain awareness of tripping
hazards that could be encountered inside the property.

4.2.11 Site Housekeeping

. All material, scrap, tools and toolboxes, and other equipment shall be stored in a neat and
orderly fashion.
. Trash and scrap shall be removed from the work area on a regular basis (i.e., at least daily,

before the end of each work shift) and shall never be allowed to accumulate, especially in
walkways, under stairs, at the bases and landings of stairs and ladders, and near flammable

substances.

. Tools, material, extension cords, hoses, or debris shall not be strewn about in a manner
which may cause tripping or other hazard.

J All materials shall be maintained in safe, neat stockpiles for ease of access and to prevent
collapse or falling.

. All materials brought on to the property shall be removed after the sampling event and the

area left undisturbed as much as possible.

MK will strictly enforce housekeeping, inspecting work areas daily for adequate housekeeping.

4.2.12 Site Laboratory
A small laboratory area will be created in the site trailer where soil and dust samples will be dried,
sieving the sample prior to analysis, and then analyzed in an x-ray fluorescent spectrometer.

Drying

Samples will be placed into an oven with a drying temperature of approximately 100°C. Personnel
removing the samples from the oven after drying may be burned by contact with hot sample trays.
To minimize the potential for burns, personnel shall wear safety glasses and jersey-type gloves when
opening the oven door and when handling sample trays.

Sample Sieving
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After samples are removed from the oven, the sample will be placed into a shaker and mechanically
sieved. A sample aliquot will then be placed into a small container. Personnel may be exposed to

moderate concentrations of airborne dust generated by this procedure. Personnel may also get

contaminated sample material on their hands. To minimize these potential hazards, personnel shall
conduct these procedures only in 2 fume hood either ducted to the outside of the trailer or equipped
with a high efficiency particulate air (HEPA) filter. In addition, personnel shall wear dlsposable
vinyl or mtnle gloves when handlmg the sample material.

Sample Analysis : ‘
Sample containers will then be placed into an XRF Spectrometer and the sample analyzed for arsenic

. and lead concentrations. Personnel may be exposed to high levels of x-rays (e.g., ionizing radiation)
and electrical hazards. To minimize these potential hazards, personnel shall be thoroughly trained
in the safe operation of the instrument by either the manufacturer or supplier. A copy of the
instrument’s operation manual shall be kept in the site trailer at all times. In addition, a copy of the
part of the operating manual dealing with safety is located in Appendix _ of this document.
Personnel shall inspect the instrument daily prior to operation in accordance with the operating
manual. Under no circumstances are personnel to bypass safety switches, electrical interlocks, or™
other systems designed to prevent unsafe operation of the instrument.

Replacing Pre-Filters and HEPA Filters - - - o
If a laboratory bench with downdraft dust collectlon is used a filter replacement schedule shall be-

developed to maximize the collection efficiency -of the system. Replacing the filters could
potentially expose personnel to elevated concentrations of airborne arsenic and lead. To minimize
this potential, personnel shall disconnect the fume hood’s power supply and wheel the system to the
door. The fume hood shall be taken out on the steps leading into the site trailer and the door shall -
be closed. The fume hood shall be oriented so that personnel are standing upwind of the unit. The
filter(s) shall then be replaced. Care shall be taken to minimize dust generation during filter
replacement. The unit shall then be moved back to it’s location in the site trailer. In addition,
personnel shall wear gloves while removing/replacing filters.

Equipment Decontamination . " ' '
Sample preparation and analytical shall be decontammated usmg soap and/or water. Personnel shall

wear gloves during this work effort.

Personal Hygiene

Proper use of good personal hygiene practices is essential to minimize ingestion of contaminated
soil. Personnel shall wash their hands and faces before eatmg, drinking, smoking, or chewing gum
or tobacco.

Housekeeping

Good housekeeping practices are also essentlal in order to minimize potentlal exposure to -
contaminants of concern. Personnel shall immediately clean up spilled samples and place materials
in designated waste containers. The area shall be immediately cleaned using wet wipe techniques
or with a vacuum cleaner equipped with HEPA filters. The laboratory area shall also be cleaned
each day using wet wipe techniques or with a vacuum cleaner equipped with HEPA filters.
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4.3 Biological Hazards

4.3.1 Snakes

Concern for snakes in the area includes the potential presence of bull snakes. Bull snakes will be
commonly found in areas with the potential for mouse populations.

4.3.2 Spiders

Species of spiders of concern in this area are the black widow and the brown recluse (fiddle-back).

These spiders can be found in any location in the area, especially around the foundations of buildings
and debris piles.

4.3.3 Tick-borne Diseases

The primary tick-borne diseases in this. area are Rocky Mountain Spotted Fever and Lyme Disease.
Ticks may be found in trees and near water.

4.3.4 Flea-borne Diseases
There have been no reputed problems identified in this area regarding flea-borne diseases.

4.3.5 Dog/Cat Bites

Rabies and potential infection is a concern from dog/cat bites. Expect the presence of pets in
property yards until their absence is confirmed. Also, there is the possibility of encountering stray
dogs and cats in the area. Personnel should refrain from coming in contact with domestic animals.

4.3.6 Rodents

The rodent population can be of concern especially with the onset of summer. Rodents can be found
in areas of construction debris, material piles (wood, rocks, bricks, pipes) and abandoned cars/metal
scrap. Even though there are no recorded cases of Hanta Virus in this area, the virus is carried when
encountering and disturbing dry rodent feces and urine.

4.3.7 Wild Animals

Even though the work area is inside an urban setting, personnel should maintain an awareness for
the presence of wild animals including rabbits, skunks, coyotes, foxes, and bats. Rabies is the main
problem with these animals who are more likely to attack in areas near dens that contain their young.

4.4 Severe Weather

. Meteorological conditions will be watched closely, especially in the spring and summer
when severe thunderstorms and tornadoes are likely to occur.

. Thunderstorms and tornadoes often occur late in the afternoon on hot spring days, but can
occur at any time of the day in any season of the year.

. Tornadoes are usually preceded by severe thunderstorms with frequent lightning, heavyrain,
and strong winds.

. All work on-site shall cease immediately during a thunderstorm, severe thunderstorm

warning, or tornado warning in the local area (i.e., Denver County).
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. A tornado warning, e.g., loud siren, will be initiated by local authorities signifying that a
tomado has been sighted or detected by radar and may be approaching

. Personnel shall take the following steps in the event of a tomado warning or s1ghtmg
- Evacuate office trailers or vehicles.
- If outdoors, lie flat in a nearby ditch or low area.
- Stay away from power poles, glass windows, electrical appliances, and metal obj ects.
- Do NOT attempt to outrun a tornado.
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5.0 Accident Prevention

5.1 Safety Hazards

The following safety hazards have beenidentified for the Vasquez Boulevard/Interstate 70 Remedlal
Investigation Project.

Heat Stress

Cold Stress

Tools and Equipment

Electrical Hazards

Underground Utilities

Fire

Motor Vehicles

Lifting Heavy/Awkward Material
Housekeeping

Slips/Trips/Falls

Biological Hazards

Procedures to minimize these hazards to project personnel are discussed in Section 4 of this
document and in the MK Accident Prevention Manual.

5.2 Personnel Responsibilities

5.2.1 Site Manager (SM)

The SM is ultimately responsible for all performance aspects of the project, including safety and
health. The SM has the authority to delegate responsibility for execution of the technical aspects of
the safety and health program to qualified staff representatives. The SM also has the responsibility
to initiate disciplinary action for individuals that fail to comply with project procedures, including
unsafe acts or practices.

5.2.2 Field Supervisor (FS)

The FS is responsible for the performance of the subcontractor construction activities assigned to
them, including the assurance that the work is performed in compliance with the SSHP, and all
applicable occupational safety and health regulations. The FS has the authority to enforce
disciplinary actions for individuals, including subcontractors under their direction, that fail to comply
with project procedures, including unsafe acts or practices.

5.2.3 Project Health & Safety Manager (HSM)
The Project Health & Safety Manager is responsible for providing guidance and technical support
during the development of the SSHP. This individual is responsible for SSHP approval, oversight,

and determining management compliance with the SSHP and all applicable occupational safety and
health rules and regulations.

5.2.4 Site Health and Safety Officer (SHSO)
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The SHSO is responsible for providing local technical guidance necessary to the effective
implementation of the SSHP. The SHSO is responsible for verifying MK and subcontractor
compliance with the SSHP and all applicable occupational safety and health rules and regulations.
The SHSO is also responsible for performing the air sampling and monitoring described in Section
9.0, and ensuring that the training requirements described in Section 6.0 are performed and
documented. The SHSO is assigned the responsibility and authority as Emergency Response
Coordinator. The SHSO may delegate any of these responsibilities to safety technicians.

5.2.5 Employees

All employees are responsible for performmg the tasks assigned to them in accordance with the
SSHP and all applicable occupational safety and health rules and regulations. All employees are
responsible for noufymg their immediate superwsor, FS or SHSO of any unsafe practice or
condition.

5.3 Safety Meetings
Safety meetings shall be conducted as dlscussed in Section 6.

5.4 First Aid and Medical Facilities '

A 16 unit first aid kit, at a minimum, will be provided to each work crew and also in the site trailer. -
The location of the first aid kits shall be communicated to project personnel as part of the site- -
specific training. - The phone numbers and locations of emergency contacts and medical facilities
shall be posted in the site trailer and at other conspicuous locations, as necessary. The locations and -
phone numbers of emergency contacts for each facility are listed in Section 14.0.

5.5 Sanitation

5.5.1 Portable Toilet Facilities

Portable toilet facilities will be provided at the site trailer in accordance with OSHA 29 CFR
1926.51(c). Portable toilet facilities will be maintained in a hygienic state at all times and will be
serviced at a frequency determined by the number of personnel using the facilities, but will not be
serviced any less frequently than one time per week.

5.5.2 Potable Water

. Potable water shall be provided to each work crew in accordance with OSHA 29 CFR
1926.51(a). Potable water also be available at the site trailer.

o Single-use cup dispensers shall be provided adjacent to all non-dedicated potable water
dispensers.
Water shall not be dlpped from containers.
Water dispensers shall be clearly identified as dnnkmg water.
Water dispensers shall be cleaned regularly according to an MK-approved, pre-established
schedule.
Drink stations shall be installed only in locations approved by MK.
Rest areas shall be kept clean, and trash shall be removed from them daily.
Trash receptacles shall be stationed in all eating areas and emptied regularly.
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5.6 Accident Reporting

All employees and subcontractors shall report any job related injury or illness to the FS or
the SHSO as soon as possible following an incident that results in injury or illness, regardless
of severity.

The MK FS and/or SHSO shall investigate and report all accidents on the MK Accident
Reporting Form (Appendix H), as required in Sections 8 and 9 of the MK Safety Procedures
and Guidelines Manual.

The MK FS or SHSO shall notify project management (PM, SM, and HSM) immediately of
any accident/incident that results in injury or illness requiring more than general first aid or
property damage. The HSM or SHSO will immediately notify the MK Director of Safety and
Environmental Services of any accident that results in a fatality or hospitalization of 3 or
more employees.

The FS and/or SHSO shall maintain the OSHA 200 log for recordable injuries or illnesses
that occur to MK employees.

The FS and/or SHSO shall maintain a First Aid Log for injuries or illnesses that require
medical treatment, including those involving subcontractor personnel.

5.7 Daily Safety Inspections

The FS and/or SHSO or their designees shall perform daily safety inspections of the work site. The
SHSO shall prepare a weekly safety inspection report that includes a description of the work
activities that may affect safety and health, safety and health deficiencies and discrepancies
observed, if any.

5.8 Activity Hazard Analyses
Activity Hazard Analyses for project activities are contained in Appendix 1.
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6.0 Health and Safety Training -

6.1 Hazardous Waste Operations and Emergency Response Initial Training

Prior to initiation of work all MK and subcontractor employees shall have completed the initial 40-
hour Hazardous Waste Operations Health and Emergency Response Training. All employees shall
receive three days of supervised field experience by their immediate supervisor, FS, SHSO or
designated crew leader. The three day training shall be documented and maintained on-site. |

6.2 Hazardous Waste Operations and Emergency Response Annual Refresher Training
All MK and subcontractor employees shall receive elght hours of refresher training annually, as
reqmred in 29 CFR 1926.95(e)(8).

6.3 Hazardous Waste Operations and Emergency Response SupervnsorIManager Training
All on-site MK supervisors shall receive an additional eight hours of specialized training pursuant
to 29 CFR 1926.95(e)(4). Documentation of this training shall be maintained on site.

6.4 Site-Specific Training

All MK and subcontractor field staff shall receive site-specific training prior to entering the site or
commencement of work. This training will cover, but not necessarily be limited to, the followmg
topics:

Organizational authority and responsibilities

Site history and summary of work activities

Names of site health and safety personnel

Safety, health, and other hazards present on the site

PPE requirements

Safe work practices

Engineering controls

Medical surveillance requirements, including recognition or symptoms and signs which
might indicate overexposure to hazards

Decontamination procedures

Site control measures

Emergency procedures

Each field personnel shall read and sign a Plan Acceptance Form before being permitted to work on
the project.

Visiting subcontractor personnel and other site visitors shall receive site-specific training to the
detail as determined by the SHSO prior to enten'ng a work zone.

6.5 Tailgate Safety Meeting

. A tailgate safety meeting for all MK and subcontractor site employees shall be performed
daily.
J This training shall be conducted jointly by the MK FS.
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° The Daily Tailgate Safety Meeting Form, Appendix J, will be used to document this training
including: date, time, personnel in attendance, topics, and instructors.

6.6 Monthly Safety Meeting

. A safety meeting for MK FS, SM, PM, SHSO, and HSM shall be performed at least once per
month.

° This training shall be documented and date, time, personnel in attendance, topics, and
instructor using the Monthly Supervisor Safety Meeting Form, Appendix J.

6.7 Hazard Communication

. All personnel will complete hazard communication training pursuant to 29 CFR 1910.1200
or 29 CFR 1926.59 regarding all potentially hazardous chemicals to which they might be
exposed.

. This training shall be conducted jointly by the MK SHSO or his/her designee, and
subcontractor Site Safety Representative and/or superintendent/supervisor.

o Refer to Section 12.0 of the MK Industrial Hygiene Procedures Manual.

6.8 CPR/First Aid

The FS, at a minimum, shall be certified in basic first aid and CPR by the American Red Cross or
equivalent organization.

6.9 Substance-Specific Training

Substance-specific training for arsenic and lead, pursuant to 29 CFR 1926.1118(o0) and 29 CFR
1926.62(1) will be performed for the field personnel.

6.10 Task-Specific Training

Task-specific training will be conducted for personnel involved in the following work-tasks, as
applicable:

. Tool use
. Back injury prevention, proper lifting procedure
. Fire extinguishers - general principles and use

Training requirements are summarized in Table 6-1.

6.11 Training Record Maintenance
° The MK SHSO will maintain training records for all MK and subcontractor personnel.

. The subcontractor will ensure that it provides appropriate training records to the SHSO upon
assignment of personnel to the project or as soon as possible following training.
. Personnel without appropriate written training certification will NOT be permitted to work

on-site until the certification is received by the FS or SHSO.
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Table 6-1

Training Requirements
e —— |
40 Hour | 8 Hour 8 Hour SSHP Monthly | Arsenic | HazCom | CPR/Fi
HAZ | Refreshe | Supv and rst Aid
r - Lead-
(as Specific
required

Mobiliza

tion

" Soil “All Y Y Y Y . Y Y Y Y
Samplin :

g -

Dust All Y Y Y Y Y Y Y Y
Samplin o ‘ |
[l g

Sample All Y Y Y Y Y .Y Y Y
Preparati

on and

Analysis

Project All N N N Y N N Y Y
De-

mobiliza

tion
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7.0 Site-specific Medical Surveillance

All project personnel who work in the Remedial Investigation will participate in a medical
surveillance program as described in this section.

The medical surveillance program consists of a baseline or initial examination, an annual medical
examination, a termination examination, and episodic medical examinations as necessary. At a
minimum, the content of the initial, annual and termination. examinations shall consist of the
following medical tests and procedures (or as determined by the examining physician based on the
anticipated contaminants of exposure):

Resting electrocardiogram (physician's discretion)
Vision screen
Chest X-ray (PA) (at the discretion of the examining physician)

. Medical and occupation history to include smoking history
. Complete physical examination

° Pulmonary function test

. Complete blood count

. Audiometry

o Complete urinalysis

. SMAC-22 biochemical profile

®

[

The following additional tests will be administered per the OSHA Arsenic Standard, 29 CFR
1926.1118 (e.g., baseline, semi-annual, annual, termination):

° Sputum Cytology

. Urine Arsenic

An episodic examination will be required if any worker develops signs or symptoms related to the
possible overexposure to hazardous substances or other health hazards, or that the employee has been
injured or exposed above the permissible exposure limits or published exposure levels in an
emergency situation. The scope of any episodic examination will be left to the discretion of the
examining physician.

The subcontractor will provide the MK Health & Safety Manager with a copy of each employee’s
completed examining physician's written opinion about the employee’s ability to perform work on
a hazardous waste site and to use respiratory protection, and a statement that the physician has
informed the employee of the results of the exam. Both the MK SHSO and the subcontractor will
maintain these records in their respective project office or on site.

The examining physician will be provided with the following information:

. Information on the employee's anticipated or measured exposure levels

. PPE used or to be used

. A description of the employee's duties as they relate to the employee's exposures
. A copy of 29 CFR 1910.120

QW934\1004\shsp_0.wpd 7-1 [Rev 0, 07/22/99)



8.0 Personal Protective Equipment (PPE)

8.1 General .
In addition to engineering controls and work practices, PPE shall be used to protect personnel from
exposure to contaminants which may be encountered during activities on site. MK will provide -
Level D PPE (with the exception of footware) to protect the health and safety of MK project
personnel, subcontractors and visitors. If respirators are needed:

Respirators and other PPE necessary to protect the health and safety of subcontractor prOJect
personnel will be provided by the subcontractor.

Only NIOSH/MSHA-approved respirators and cartridges will be used.

The respirator user's medical status will be reviewed before work is performed.

Written standard operatmg procedures goveming the use of respirators at the s1te will be
provided.

Respirators will be assigned to individual employees for their exclusive use and

appropriately marked to indicate to whom it was assrgned for the duration of this scope of
work.

8.2 Work Zone '

Level D PPE will be the minimum requlred for all employees inthe work zone and dunng site work.

Level D protectlon conmsts of

. Long pants and shirt

. Steel-toed leather boots

. Safety glasses with side shields

¢ Leather gloves :

. Disposable latex, vinyl, or nitrile gloves whenever there is a potential for contact with soil

or dust

Level C protection consists of:

Air purifying respirator, full face wrth HEPA cartridges

"Hard hat

Tyvek disposable coveralls

Gloves (outer): disposable rubber, neoprene or nitrile

Gloves (inner): disposable latex, vinyl, or nitrile ‘

Steel-toed leather boots with rubber booties or PVC, neoprene, or nitrile rubber boots with
ANSI steel toe . _ : ‘
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9.0 Monitoring/Sampling

This section describes the air monitoring and air sampling programs performed to evaluate worker
exposure to potentially hazardous airborne materials and perimeter air sampling and monitoring to
evaluate off-site impacts. The air sampling/monitoring results will be used to:

. Assess worker exposure to potentially hazardous materials with respect to the Permissible
Exposure Limit (PEL) for Air Contaminants (Title 29 Code of Federal Regulations, Part
1910.1000) or other published exposure levels.

. Assess the adequacy of engineering controls and respiratory protection.
. Delineate areas where controls or respiratory protection are needed.

9.1 Air Monitoring

A direct-reading real-time instrument capable of detecting airborne dust (e.g., MIE Miniram) will
be used daily during the dust sampling subtask and in the site trailer in and around the laboratory.
Readings will be taken at locations that reflect approximate concentrations of airborne dust in the
breathing zone of project personnel. Results of the airborne dust monitoring will be documented.
If necessary, the level of PPE used by project personnel will be modified. Section 8.0 describes the
level of PPE to be used based on action levels specified in Table 9-1. The direct-reading equipment
will be "response checked" according to the manufacturer’s instructions prior to use each day, and
calibrated yearly by the manufacturer or other qualified personnel. Records of the response check,
maintenance and annual calibration will be maintained on site.

9.2 Personal Air Sampling

All air sampling will be performed in accordance with the MK Industrial Hygiene Procedures
Manual. The MK Industrial Hygiene Procedures Manual describes the procedures for collecting,
handling, and documenting personal air samples. .

9.2.1 Arsenic

During the first full week of work, one personal time-integrated air sample will be collected daily
in each house the dust sampling crew works using a personal air sampling pump. One sample will
be collected each day for the first full week of work for the sample analyst.

Additional sampling for arsenic following the first week will be at the discretion of the HSM, in
consultation with the SHSO. Air samples will be collected and analyzed for inorganic arsenic in
accordance with NIOSH Method 7300, or equivalent method, Appendix K. Air sampling pumps
will be calibrated before and after sample collection. Analysis of all air samples will be performed
by an AIHA-accredited laboratory.

The SHSO will post air sampling results within five (5) days of receiving the laboratory copy of the
results. Results will also be provided to the subcontractor for their records and dissemination to
individual employees, in accordance with 29 CFR 1926.33 and 1910.1020.

9.2.2 Lead
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During the first full week of work, one personal time—integrated air sample will be collected daily
in each house the dust sampling crew works using a personal air sampling pump. One sample will
be collected each day for the first full week of work for the sample analyst.

Additional sampling for lead will be at the discretion of the SHSO, in consultation with the HSM.
Air samples will be collected and analyzed for inorganic lead in accordance with NIOSH Method
7300, Appendix K, or equivalent method. The air sampling pump will be calibrated before and after
sample collection. Analysis ofall air samples will be performed by an AIHA-accredited laboratory.

Air sampling results will be posted within five (5) days of receiving the laboratory report. Results
will also be provided to the subcontractor for their records and dissemination to individual
employees, in accordance with 29 CFR 1926.33 and 1910.1020.

9.3 Heat Stress Monitoring ' ' ' R
When temperatures at the site are consistently expected to exceed 80°F, thc wet bulb globe ;
temperature (WBGT) shall be monitored to assess the potentlal for heat stress.

Work/rest penods will be adjusted in general accordance ‘with the guidelines stated in the current
edition of Threshold Limit Values for Chemical Substances and Physical Agents pubhshed bythe
American Conference of Governmental Industnal Hygxemsts

In addition, employees shall monitor their pulse rates at the start of each rest period. Ifthe pulse rate
exceeds 110 beats per minute, the next work period shall be shortened by one-third without
shortening the rest period. The pulse rate shall be monitored again at the beginning of the next rest
period and if the pulse rate exceeds 110 beats per minute, the work period shall again be shortened
by one third. No employee shall be pemutted to continue working if his or her pulse rate exceeds
110 beats per minute continuously. - :

Pulse rates may be conﬁrmed with aural temperatore readings. Employees shall use the "buddy
system" to monitor each other's aural temperatures at the start of each rest period. If the aural
temperature exceeds 99.6°F, the next work period shall be shortened by one third without shortening

the rest period. Aural temperatures shall be monitored again at the beginning of the next rest period

and if the aural temperature exceeds 99°F, the work period shall again be shortened by one-third. -
No employee shall be permitted to continue working if his or her aural temperature exceeds 100. 6°F

Adequate quantltles of cool dnnkmg water shall be made available to employees dunng warm
weather, as discussed 1 in Section 4.2.2 of this SSHP. '
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AIRBORNE DUST
CONCENTRATION
(as measured with a
Miniram personal dust
monitor)

TABLE 9-1

Air AMonitoring Response Criteria

MONITORING
FREQUENCY

ACTION TAKEN

irborne dust concentration | At least once every hour, when Level D
less than 0.45 mg/m’ in a change in operations occurs, Continue real-time air
ibreathing zone. “and when requested by workers monitoring '
13 involved in operations.
irborne dust concentration |- At least once every hour, when Stop work
greater than 0.45 mg/m® in a change in operations occurs, Evaluate work
b reathing zone. and when requested by workers techniques and dust |}
i involved in operations. suppression techniques ‘
! ‘ Continue real-time |
" monitoring !
JAirborne arsenic As discussed in Section 9.2.1 Level D
iconcentration less than 0.005 : '
I g/m’ in breathing zone.
irbone arsenic , As discussed in Section 9.2.1 Stop work
oncentration greater than - - Evaluate work
0.005 mg/m’ in breathing techniques and dust
gone. suppression techniques |§
|Airborne lead concentration | As discussed in Section 9.2.2 Level D ‘
less than 0.03 mg/m® in : : |
breathing zone. ‘
! - |
JAirborne lead concentration | As discussed in Section 9.2.2 Stop work ;
lgreater than 0.03 mg/m’® in " Evaluate work
breathing zone. techniques and dust ‘
i _a_u'u'ul'-y.J
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10.0 Safety and Health Work Practices

Operatlons shall be conducted in a safe manner consistent with the pohcnes and procedures outlined
in this SSHP. The number of personnel shall be restricted to the minimum necessary to complete
the required work as an administrative control to limit personnel exposures to site chemlcal hazards.

All project and subcontractor personnel assigned to this project are responsible for following this
SSHP, for using safe practices, and for wearing the PPE specified by the SHSO. Project personnel
shall report hazards and unsafe conditions and practices to the SHSO. All federal, state, and local
occupational health and safety regulations must be complied with by project personnel. Violations
of project procedures may include disciplinary measures up to and including termination.

10.1 Operations Safety
Policies, procedures, requirements, and specific rules shall be established to ensure the safety of
workers during on-site operations.

10.1.1 General Safety Rules/Procedures

. Horseplay is not permitted during any part of the workday and will not be tolerated

. Have multi-purpose dry chemical fire extinguisher and shovel available at every site.

. Avoid driving over dry grass that is higher than the ground clearance of the vehicle.

 Catalytic converters on the undercarriage of vehicles are sufficiently hot to ignite dry prairie
grass. Never allow a vehicle with a warm undercarriage to sit in a stationary location over
dry grass or other combustible materials.

. Do not eat, drink, smoke, take medications, chew gum or tobacco, or put objects in your
mouth while in the work zone or handling samples.

¢ . When on site or handling samples, thoroughly wash hands and, if necessary, face, before
eating or putting anything in your mouth (i.e., avoid hand-to-mouth contamination).

. At a minimum, wear gloves, safety glasses and steel-toed and boots when inside the work
zone.

. Remain aware of your own and other's positions with regard to backing up the vehicles and
be especlally careful when assembling, llﬁmg and carrying items that may cause pinch-point
injuries and collisions.

. Be alert to the symptoms of fatlgue and heat stress and their effect on the normal caution and
judgment of personnel.

. Be alert to potentially changing exposure conditions as evidenced by perceptible odors,
unusual appearance of soils, oily sheen on water, or other evidence of possible
contamination.

. Keep tools and equipment off the ground whenever possible to avoid tripping hazards and
the spread of contamination.

. Use the buddy system at all times while operating in the site.

. Use the buddy system for all manual lifting.

. Cease all work operations on the site at sunset unless the entire control zone is adequately
illuminated with artificial lighting.
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. Attend the pre-job safety meetmg prior to the start of the work. All team personnel are

required to attend.

. Avoid direct contact with contaminated materials unless necessary for sample collection or
required observation. PPE shall be worn at all times, as required.

. Do not handle contaminated soil, waste samples or any other potentially-contaminated items
unless wearing appropriate gloves.

. Always use an appropriate level of personal protection as assigned in the site-specific

procedures. Lesser levels of protection can result in otherwise preventable exposure.
Excessive levels of safety equipment can impair efficiency and increase the potential for

accidents.

. Establish pre-arranged hand signals or other means of emergency communication when
wearing respiratory equipment, since this equipment seriously impairs speech
communication. _

. Wear hearing protection if you have to shout to communicate at a distance of three feetin

steady-state (continuous) noise or when you expect loud impact noise from certain activities.
Hearing protection is available and should be included in your field kit.

10.1.2 Work Site Practices

No worker may engage in any activity for which the health and safety consequences of his/her
actions are unclear (e.g., previously unplanned work) without the approval of the FS and/or SHSO.

If such activities become necessary to complete any phase of the work, a project instruction or
procedure shall be developed and followed. '
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11.0 Site Control Measures

11.1 Site Work Area - ' _

. Where a potential for worker exposure to potentially hazardous substances or safety or health
hazards exists the flow of personnel and equipment will be controlled and minimized. Although
during the Remedial Investigation the Exclusion Zones will be difficult to delineate and justify,
personnel should ensure their immediate work area is ﬁ'ee of any hazards and obstructions. Special
consideration should be given to spectators, home owners and children by asking them to keep a safe
distance from the operations. This will ensure that personnel are properly protected against hazards
present in the work area, that work activities and contamination are confined to the appropriate areas,

and that personnel can be located and evacuated in an emergency.

11.1.1 Contamination Reduction Pratices in the Work Area

After the collection of soil samples, all sampling tools shall be cleaned with detergent and water
provided for that purpose. Personnel should also visually inspect their clothing and remove all
visible dirt and dust. This will primarily reduce the possibility of the office area or another work area
becoming contaminated or affected by work activities. No personnel or equipment will be allowed
to exit a work area unless contamination reduction practices have been undertaken except in
emergency situations. See Section 12.0

11.1.2 Office Area
The office area will become the support area for all personnel assigned to the project. The support
area will serve as the staging area for all activities to be conducted. :

11.1.3 Site Work Area Controls
The following requirements will apply to all personnel entering the work area:

. The use of the "buddy system" is mandatory. No one will be allowed to work alone in the
work area.

. No smoking, eating, drinking, chewing tobacco or gum, or application of cosmetics thhm
the work area.

q\994\1004\shsp_0.wpd 11-1 [Rev 0, 07/22/99]



12.0 Personnel and Equipment Decontaniination Procedures

All personnel, clothing, and equipment leaving the work area (contaminated or potentially
contaminated area) shall be inspected and, if necessary, decontaminated to remove any potentially
harmful substances that may have adhered to them (See 11.1.1). Some equipment/clothing may be
disposed of rather than decontaminated. This section gives guidelines regarding the decontamination
procedures to be implemented. Details will be described during the site-specific health and safety
briefing prior to commencing field operations.

12.1 Personnel Decontamination
Decontamination will be done in the work area and will consist of the following, as appropriate:

° Boot cleaning station: Manual scraping of visible contamination from soles and side of
boots. -
Personnel clothing should be inspected and any visible contamination removed.
If hands came in contact with the soil or potentially affected items, they are to be cleaned
with disposable wash towels, e.g., Wash 'N Wipes. All used wash towels shall be placed into
plastic bags and disposed of as solid wastes.

12.2 Equnipment Decontamination

All equipment/tools used in the work area will be decontaminated prior to removal from the site.
A receptacle or bucket drop and soap and water will be used for equipment cleaning.
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13.0 Logs, Reports and Recordkeeping

13.1 Health and Safety Logbook

The FS or SHSO or designees, shall maintain a Project Safety and Health Logbook for the duration
of work activities at the site. The logbook will contain the following information recorded on a daily
basis: :

. General weather conditions (approximate wind speed and direction, temperature,
precipitation, and amount of sun)

Level of protection and any special consideration

Any problems or unusual situations during the day

Activities conducted throughout the day

FS’s or SHSO’s signature and date

Additional records to be kept include calibration data, modifications to established safety and health
procedures, and daily safety inspections. Visitors will be registered prior to entering the site.
Records of training and site orientations and briefings will be kept with the project files.

13.2 Reports

A weekly site safety and health inspection report shall be prepared by the FS or SHSO or designees.
This report shall identify work activities, safety and health-related deficiencies, and corrective
measures. All incidents that result in property damage, personnel injuries or illness will be
investigated and notification/reporting requirements met per standard MK policy and procedure.

13.3 Additional Records

13.3.1 Personnel Records

Personnel records to be maintained by the FS include:

. Hazwoper training certificates: 40-hour, 8-hour annual refresher, 8-hour supervisor
. First Aid/CPR

. Signed Plan Acceptance Form

. Examining Physician’s Written Opinion

Task-specific training records: back injury prevention, etc.

13.3.2 Air Monitoring Instruments
Air monitoring instrument records to be maintained by the FS and/or SHSO include:

. Instrument serial numbers

. Annual manufacturer calibration records

. Daily site calibration records

. Instrument manufacturer operation manuals
13.4 Recordkeeping

The FS and/or SHSO shall maintain records of all injuries and illnesses of MK and subcontractor -
employees incidental to the work in accordance with 29 CFR 1904, including copies of the Worker's
Compensation First Report of Injury. The SHSO shall determine whether or not each injury is
OSHA recordable per the guidance provided in Recordkeeping Guidelines for Occupational Injuries
and Ilinesses. These records will be maintained on the OSHA 200 log or equivalent. A record of
all first aid treatments not otherwise recordable shall be maintained and furnished to the USEPA
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upon request. The SHSO shall maintain records of employee exposure to potentially harmful toxic
materials, harmful physical agents and medical records, in accordance with 29 CFR 1910.120.
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14.0 Emergency Response Plan and Contingency Procedures

Thls section describes the emergency response plan contingency procedures to be 1mplemented in
the event of injuries, illnesses, accidents, and fires. The contingency plan provides gmdehnes for
the proper response to emergency situations, but the actual response will be situation dependent.

In the event of an emergency, the FS or SHSO or designee will order all personnel to take
appropriate action which could include any or all of the following:

Evacuaie the work zone to a safe place of refuge
. Notify emergency services as identified in Table 14-1.
. Identify the nature and location of the emergency.

14.1 Pre-Emergency Planning _
In addition to the guidance provided in this document, task-specific safety meetings will include
emergency response preplanning specific to each task and work site. This training will include:

. Assembly Points. Ifthe work activity may result in a release of hazardous substances, more
than one assembly point will be specxﬁed to ensure that at least one up-wmd assembly point
is accessible. :

. Emergency Response Coordmator The FS or SHSO or designee, as the on-site emergency
response coordinator, will contact the emergency response providers, account forindividuals
at the assembly point, and plan the appropriate response.

Evacuation Routes. Routes will be specified as needed.
Means of Evacuation. The number of personnel that may be evacuated from the work site
by various routes will be evaluated.

. Means of Communication. This will include the means of alcrtmg personnel to an
emergency at all points in the work site and should consider the sound-screening potential
ofhearing protection, distance and noisy equipment when specifying the use of alarms, horns
and sirens. The means of communication with emergency response providers will be
considered.

Designation of a location for first-aid services.
Procedures to be followed by employees who remain to operate critical operations

Emergency response providers (ambulance, fire, police) will be appraised of their responsibilities
under this SSHP, and provided with such advance information as necessary to enable them to
respond to an emergency expeditiously, whﬂe minimizing risk to themselves.

14.2 Responsibilmes
The following is a description of personnel roles, lines of authonty, and the emergency response
communication/notification responsibilities for site personnel.

14.2.1 Site Personnel

It is the responsibility of all site personnel to recognize conditions that have the potential for
resulting in a personal injury or damage to property, and to report the condition immediately.
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14.2.2 Site Manager

The SM or designee is responsible for assuring adherence to the admlmstratlve elements and
implementation of the Emergency Response Plan, as referenced in this document. He/she will
evaluate the site's preparedness for emergency responses and identify special conditions which may

require additional preparations. He/she vnll ensure that necessary equipment and facilities are
provided to support this plan.

14.2.3 Project Health and Safety Manager '

The H SM or designee is responsible for coordinating response actions to emergency situations. He -
will coordinate with project management to ensure the availability of response equipment and
supplies, and initiate drills. Emergency response plans will be evaluated over the course of the
project by the SHSO to keep them up-to-date and to ensure that they are applicable and relevant to
emergency response organizations.

14.3 Emergency Recognition and Prevention
Site personnel shall be apprised of hazards and life-threatening emergency situations during site-

specific training. Means to control hazards and mitigate emergency situations will be addressed at
that time.

14.4 Safety Zones
Suitable assembly points will be established at the start of the project by the FS and/or SSHO to

provide a safe point of refuge for site personnel. Additional information will be provided in the site -
briefing concerning other hazards that may arise at the site.

14.5 Site Security and Control
At all times, site personnel shall be apprised of any emergency and only authorized personnel shall
be allowed into the area. As necessary, areas may be cordoned off and access restricted. Local law

enforcement officials may be called upon to assist in crowd control and escort emergency services
personnel to the scene.

14.6 Evacuation Routes

Evacuation routes shall be posted in various locations on the site. All site personnel will be made
aware of evacuation procedures during sxte-spemﬁc training.

14.7 Emergency Decontamination

In the event an employee is injured or becomes ill and requires hospital treatment, the extent of
decontamination to be performed will be assessed based on severity of the injury or illness and time
delay that decontamination may cause. If the employee has any signs of contamination, the
ambulance and hospital staff will be notified of this and the nature of the contamination. Reasonable
effort will be expended to decontaminate the victim prior to removal from the site.
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14.8 First Aid and Medical Treatment

All site personnel shall be instructed in the location of first aid supplies and trained personnel

authorized to administer first aid. At least one person holding a valid certificate in first aid and CPR

training from the American Red Cross (or equlva]ent) shall be on site at all times. Table 14-1 lists

the organizations to contact in the event of various emergencies. This list will be completed with
phone numbers and posted in prominent locations for MK and subcontractor personnel to use.

149 Communications
Field staff shall be equlpped with radios or mobile phones for commumcatlons on-site.

14.10 PPE and Emergency Equipment :

Any actions by site personnel pursuant to either a rescue or spill response must be conducted with
an understanding of the potential hazards involved and performed while wearing the appropriate
personal protective equipment. Portable fire extinguishers will be used for fire protection in all
vehicles, work and storage areas, and the site trailer. .

14.11 Response Assessment '

Allresponses to emergency situations shall be investigated by the SHSO. The SHSO shall document
the conditions and response to the emergency. This critique shall be maintained in project files, and
revisions to this section shall be made as appropnate :
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Table 14-10672
Personnel Names and Emergency Telephone Numbers

r——————————————————————~———————————+——
MK Personnel Names and Telephone Numbers

e e e

{ ~  Contact | Title Telephone Number(s

{

Steve Sterling Program Manager (O) (303) 948-4690
(H) (303) 220-0672

Marta Valentine Site Manager (0) (303) 948-4693
(H) (303) 904-9026

Craig Beck Health & Safety Manager (0) (303) 948-4691
(H) (303) 693-1228

David Franco Site Health & Safety Officer | (O) (303) 948-4657
(H) (303) 806-3818

Local= Emergency Telephone Numbers

Fire Department | Denver 911
Police Department | Denver 911
Ambulance Services Denver : 911
Hospital Presbyterian/St. Luke’s 303-839-6000
Medical Center
1 1719 E. 19® Avenue

U.S. ﬁronmental Protection Agency Contacts

Bonnie Lavelle Remedial Project Manager (0) (303) 312-6579

Directions to the Closest Hospital from the Site Trailer:
Start out going WEST on E. 48* AVENUE towards ELIZABETH STREET
Turn LEFT onto COLUMBINE STREET

Tumn RIGHT onto E. 47* AVENUE

Turn LEFT onto YORK STREET

Take the I-70 WEST ramp

Merge onto 1-70 WEST

Take the CO-265/BRIGHTON BLVD exit

Keep LEFT at the fork in the ramp

Turn LEFT onto BRIGHTON BLVD

10. BRIGHTON BLVD becomes BROADWAY

11. Tumn SLIGHTLY RIGHT onto LARIMER STREET
12.  Tum RIGHT onto 20" STREET

13. Tum LEFT onto WAZEE STREET

14.  Tumn RIGHT onto 19™ STREET

VoOoNanRWN~

See Figure 14-1 for a map from the site to the hospital.
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Figure 14-1 ' ‘ ‘
Direction from Site Trailer to PresbxterlanlSt Luke’s Medlcal Center
1719 E. 19¢ Avenue

Starting From:  Arriving At: -DiStance: Approximate Travel Ti'me: A
2645 E. 48th Street 1719 E. 19th Street . .
Denver, CO 80216 Denver, CO 80202 > miles 11 mins

g
o=

Directions ‘es )

1. Start out going West on E 48TH AVE towards ELIZABETH ST. 0.1

2. Turn LEFT onto COLUMBINE ST. 0.1

3. Turn RIGHT onto E 47TH AVE. 0.1
4. - Tum LEFT onto YORK ST. N 0.1

S. Take the I-70 WEST ramp. 0.2

6. Merge onto I-70 W. a 0.1

7. Take the CO-265/BRIGHTON BLVD exit 0.1

8. Keep LEFT at the fork in the ramp. 0.0

9, Turn LEFT onto BRIGHTON BLVD. 1.7
10. BRIGHTON BLVD becomes BROADWAY. 04
11. Turn SLIGHT RIGHT onto LARIMER ST. 04
12. Turn RIGHT onto 20TH ST. 0.2
13. Turn LEFT onto WAZEE ST. . 0.1
14. Turn RIGHT onto 19THST. 0.1
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15.0 Spill Containment Plan

Spills and releases are unlikely to occur due to the handling procedures to be used. However, since
accidents and uncontrolled releases may happen, the following information will be used by project
personnel to respond to and mitigate any releases on the site.

15.1 Preplanning for Spill Control

Work activities will be reviewed for release potential and the capability of on-site personnel to
respond adequately. All aspects of the Emergency Response Plan as described in Section 14.0, will
be reviewed by site personnel to ensure adequdcy and that resources are avmlable

MK will coordinate emergency preparedness and response with the USEPA, subcont‘actbrs, and
state and local personnel to ensure a coordinated effort in planning for a Splll emergency. Spill
response plans will be compatible and integrated.

15.2 Spill and Fire Control Materials and Equipment

When moving or handling of drums containing hazardous materials, ensure that sa.lvage drums or
containers, meeting U.S. Department of Transportation specifications, and suitable quantities of
proper absorbent materials, neutralizing agents, and fire suppression equipment are kept available
in areas where spills, leaks or ruptures may occur.

Drums and containers will be inspected for defects and their mtegnty assured prior to bemg filled
with any non-solid hazardous substance.

Liquid hazardous material spills can be contained with porous or absorbent barriers.  Absorbent
materials can take several configurations (pillows, sheets, brooms, loose chips, particle beads, and
fibers) that may be set in place, or scattered by hand of blower. Preferred sorbents are inert
nonreactive clay minerals (neutralizing agents may be added), or specific formulations which
provide automatic neutralization or vapor control. '

15.3 Drum, Container and Tank Handling and Moving Procedures -
Drums, containers, and tanks of hazardous or flammable substances will not be moved until ,
preparations described in the SSHP are completed (i.e., all required equipment and materials are at
the work site ready for use, and the employees have been familiarized with their responsibilities, the

emergency response procedures, and the potential hazards associated with the contents of the drums
and containers).

Work site operations will be orgamzed to minimize the amount of drum or container movement.
Each drum or containers will be inspected before it is moved to ensure that it can be picked up
without a rupture or puncture, and relocated without a spill or leak. Unlabeled drums and containers
will be treated as hazardous substances and handled accordingly until the contents are positively
identified and labeled.

Drums and containers under pressure, as evidenced by bulging or swelling, will not be moved until
the cause for excess pressure is determined and appropriate containment procedures have been
implemented to protect employees from explosion.
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Equipment used to handle the drums and containers will be selected, positioned, operated, and
maintained to minimize rupture, puncture, dent, or drop. Likewise, equipment will be selected,
positioned and operated to minimize the potential for equipment ignition sources to ignite vapors
released from ruptured drums or containers.

Drums and containers that cannot be moved without rupture, leakage or spillage will be emptied into
a sound container using a device specific for the material being transferred.

qW934\1004\shsp_O.wpd 15-2 {Rev 0, 07/22/99)



16.0 Substance Abuse Program

16.1 MK Employees
All MK employees are subject to the policies and procedures described in the MK Corporation
Substance Abuse Prevention/EAP (SAPP/EAP) Programs.

16.2 Subcontractors

All subcontractors shall certify that each subcontractor employee assigned to the Vasquez
Boulevard/Interstate 70 Remedial Investigation Project has tested negative for the following drug
classifications; marijuana, cocaine, opiates, PCP, and amphetamines within one week of beginning
site work at the project. This certification shall be provided before to MK prior to the subcontractor
employee begins site work. .

All subcontractors shall certify that Workplace Drug testing must be done through a current NIDA
certified laboratory.

16.2.1 Random Drug Testing Frequency
Employees may be tested periodically, at the discretion of the SHSO, FS or Site Manager.

16.2.2 Drug Testing Audits
The Project Health and Safety Manager CIH or his/her designee will conduct periodic audits on the
subcontractor’s Drug Testing and Compliance Program.

16.3 Post-Accident/Incident Testing

All accidents that result in occupational injury requmng medical treatment or following an
accident/incident that results in property damage in which safety rules were violated shall require
the affected personnel to submit to drug screening. Section IX of the Morrison Knudsen Corporation
SAPP/EAP describes the procedure for Post-Accident/Incident Testing.
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. SAFETY VIOLATION NOTICE

o Date:

From:

A Safety and Health Survey of your operations has revealed .non-compliance of certain contract specifications, Morrison Knudsen
Corporation safety and health policies and/or local, State or Federal regulations. As a condition of the contract, and applicable reguta-
tions, you are required 10 maintain a safe work environment and to prevent unsafe actions of your employees.

The Violations{s) noted and the required Corrective Action(s) is/are indicated below:

Reference Descriptions of Viotation
- 1.
2
3.
4.
~nrrective Action Required:
Violation(s) No.
wmwmwmﬂmeuwmwwm;
Initiate and completa corrective action by
Warn employees and instict them on proper procedures.
Take appropriate discplinary action.
Provide proper equipmernt.
Change procedureiwork methods.
e
Complete the following and return to the Project’s safety representative:

oooooo

Action{s) Taken:

1.

Ll S

Signature/Position
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APPENDIXC

MATERIAL SAFETY DATA SHEETS
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HEAT STRESS MANAGEMENT
HEAT STRESS MONITORING

For strenuous ﬁeld activities that are part of ongoing site work activities in hot weather, the
following procedures shall be used to monitor the body's physiological response to heat, and to
monitor the work cycle of each site worker. There are two phases to this monitoring: initial
work/rest cycle determination and physiological monitoring. The initial work/rest cycle is used
to estimate how long the first work shifts of the day should be. Heart rate momtormg of each
worker will establish the length of the successive work periods. _

DETERMINATION OF THE INITIAL WORK/REST CYCLES

Measure the air temperature with a standard thermometer which is shiclded from the sun.
Estimate the fraction of sunshine by judging what percent the sun is out to determine the sunshine
quality factor: 100% sunshine - no cloud cover = 1.0; 50 % sunshine and 50% cloud cover =
0.5; 0% sunshine = fullcloudcover==00 '

Plug these vanablc into the followmg equatlon to detcrmme the adjusted tempcrature
T (°F adjusted) = T (°F actual) + (13 X sunshme quality factor)

Use the chart below to determme the length of the first work shift. At the first break, initiate the
heart rate monitoring as qcscnbed in the next section.

CHEM!CALPROT'EGTNE
After each 45 minutes of work ARer each 15 minutes of work
30.8*t0 32.2°C After each 60 minutes of work After each 30 minutes of work
28.1° to 30.8°C ‘ After each 80 minutes of work - After each 60 minutes of work

25.3°t0 28.1°C After each 120 minutes of work After each 80 minufes of work
22.5°t0 25.3°C After each 150 minutes of work After each 120 minutes of work
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HEART RATE MONITORING

Heart rate should be measured by radial pulse for 30 seconds as early as possible in the resting
period. The HR at the beginning of the rest period should not exceed 110 beats/minute. The HR
should be measured again three minutes later and should not exceed 80 beats/minute. If both heart
rate criteria are met, the subsequent work period may remain the same. If either HR criteria is
higher, the next work period should be shortened by 33 percent while the length of the rest period
stays the same. If the pulse rate still exceeds 110 beats/minute at the beginning of the next rest
period, the following work period should be further shortened by 33 percent while the length of
the rest period stays the same.

AURAL TEMPERATURE READINGS

An aural thermometer can be used to determine core body temperature. At the end of the work
period, insert the thermometer into the ear canmal in accordance with the manufacturer's
instructions. The aural temperature at the beginning of the rest period should not exceed 99.6°F.
The aural temperature should be measured again three minutes later and should not exceed 99.6°F.
If both aural temperature criteria are met, the subsequent work period may remain the same. If
either aural temperature criteria is higher, the next work period should be shortened by 33 percent
while the length of the rest period stays the same. If the aural temperature still exceeds 99.6°F
at the beginning of the next rest period, the followihg work period should be further shortened
by 33 percent while the length of the rest period stays the same.

Do not permit>worléers to wear semipefmeabie or impermeable garments if her/his éur'al
temperature exceeds 100.6°F.

HEAT STRESS PREVENTION
The best approach is preventive heat stress management. In general:
° Have workers drink at least 16 oz of water before beginning work;

o Provide disposable 8 oz cups and water or electrolyte replacement fluids, e.g., Gatorade,

that is maintained at 50 to 60°F; a minimum of 1 quart/hour/person should be maintained
onsite;
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o Urge workers to drink one to two cups of water every 20 minutes or at each rest break for
a total of four to eight quarts per day;

o Provide a cool, preferably air-conditioned area for rest breaks;

o Discourage the drinking of alcohol at night and discourage the mtake of coffee, tea or
other beverages containing caffeine during working hours;

. Monitor for signs of heat stress; and

e - Acclimate workers to site work conditions by slowly increasing workloads, i.e., do not

- begin working at 100% workmg site work activities with extremely demanding activities.
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HEAT STRESS MANAGEMENT
HEAT STRESS MONITORING

For strenuous field activities that are part of ongoing site work activities in hot weather, the
following procedures shall be used to monitor the body's physiological response to heat, and to
monitor the work cycle of each site worker. There are two phases to this monitoring: initial
work/rest cycle determination and physiological monitoring. The initial work/rest cycle is used to
estimate how long the first work shifts of the day should be. Heart rate momtormg of each worker
will establish the length of the successive work periods.

DETERMINATION OF THE INITIAL WORK/REST CYCLES

Measure the air temperature with a standard thermometer which is shielded from the sun. Estimate
the fraction of sunshine by judging what percent the sun is out to determine the sunshine quality
factor: 100% sunshine - no cloud cover = 1.0; 50 % sunshine and 50% cloud cover = 0.5; 0%
sunshine = full cloud cover = 0.0.

~ Plug these variable into the following equation to determine the adjusted temperature:
T (°F, adjusted) = T (°F, actual) + (13 x sunshine quality factor)

Use the chart below to determine the length of the first work shift. At the first break, initiate the
heart rate monitoring as described in the next section.

ADJUSTED TEMPERATURE NORMAL WORK CLOTHES I‘
CLOTHING ;

2 32.2°C After each 45 minutes of work After each 15 minutes of work

I 30.8° to 32.2°C After each 60 minutes of work After each 30 minutes of work
I 28.1° t0 30.8°C After each 90 minutes of work Alfter each 60 minutes of work I
“ 25.3° 0 28.1°C After each 120 minutes of work ‘ After each 90 minutes of work I

|| 22.5 10 25.3°C After each 150 minu!es of work After each 120 minutes of work
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HEART RATE MONITORING

Heart rate should be measured by radial pulse for 30 seconds as early as possible in the resting
period. The HR at the beginning of the rest period should not exceed 110 beats/minute. The HR
should be measured again three minutes later and should not exceed 80 beats/minute. If both heart
rate criteria are met, the subsequent work period may remain the same. If either HR criteria is
higher, the next work period should be shortened by 33 percent while the length of the rest period
stays the same. If the pulse rate still exceeds 110 beats/minute at the beginnihg of the next rest
period, the_following work period should be further shortened by 33 percent while the length of the
rest period stays the same. ‘

AURAL TEMPERATURE READINGS

An aural thermometer can be used to determine core body temperature. At the end of the work
period, insert the thermometer into the ear canal in accordance with the manufacturer's instructions.
The aural temperature at the beginning of the rest period should not exceed 99.6°F. The aural
temperature should be measured again three minutes later and should not exceed 99.6°F. If both
aural temperature criteria are met, the subsequent work period may remain the same. If either aural
temperature criteria is higher, the next work period should be shortened by 33 percent while the
length of the rest period stays the same. Ifthe aural temperature still exceeds 99.6°F at the beginning
of the next rest period, the following work period should be further shortened by 33 percent while
the length of the rest period stays the same.

Do not permit workers to wear semipermeable or impermeable garments if her/his aural temperature
exceeds 100.6°F.

HEAT STRESS PREVENTION
The best approach is preventive heat stress management. In general:

o Have workers drink at least 16 oz of water before beginning work;

. Provide disposable 8 oz cups and water or electrolyte replacement fluids, e.g., Gatorade, that
is maintained at 50 to 60°F; a minimum of 1 quart/hour/person should be maintained onsite;

. Urge workers to drink one to two cups of water every 20 minutes or at each rest break for a
total of four to eight quarts per day;

. Provide a cool, preferably air-conditioned area for rest breaks;
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J Discourage the drinking of alcohol at night and discourage the intake of coffee, tea or other
beverages containing caffeine during working hours;

. Monitor for signs of heat stress; and

o Acclimate workers to site work conditions by slowly increasing workloads, i.e., do not begin
working at 100% working site work activities with extremely demanding activities.
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COLD STRESS

In cold environments, the body's metabolic rate must increase to main-
tain its thermal balance. Shivering increases the metabolic heat pro-
duction and yet the feet, face, and hands still may feel cold. This
often creates confusion for the exposed individual because he/she may be
warmly clothed. Portions of the body become overheated while the ex-
tremities remain cold. The regulation of blood flow and sweating cannot .
uniformly keep all parts of the body in thermal balance.

Human performance in extreme cold depends ultimately on the maintenance
of the physiological thermal balance. (Important physiological changes
that occur are the maintenance of higher skin temperatures and blood
flow to the face and hands. This sacrifice of body heat preserves these
areas from frostbite.) —~From a practical standpoint, ~30°F 1s probably
the lower limit for efficient, prolonged outdoor work. At -60°F many
kinds of outdoor activity become exceedingly difficult.

WIND-CHILL FACTOR

Wind-chill temperature is a better description of thermal-conditions
than the ambient temperature alone in cold environments; the wind adds
to the rate of cooling. At a wind-chill temperature of -25°F exposed
flesh may freeze within one minute. However, fingers, toes, ears, nose
tips, or cheeks may become frostbitten-at ambient temperatures as high
as 28°F with high winds.

HYPOTHERMIA

Lowering of body temperature can occur from exposure to conditions well
above freezing. The lethal .deep body temperature is about.78°F. This
can occur when a worker (such as a diver) is immersed in cold water; is
exposed to cool, high winds; is in a state of physical exhausticn; or
has insufficient food. Alcohol should not be consumed in cold environ-
ments.because the resultant dilation of, blodd” vessels can permit.a rapid
loss of body héat increasing the risk of hypothermia. For warming pur-
poses, liquid intake should be hot, nonalcoholic beverages or soup.

FROSTBITE

-
-

There are two types of frostbita: superficial (involving only the
skin), and deep (extending below the skin). Unless frostbite is super-
ficial (short exposure time), assume the injury to be deep and get the
patient to the hospital as quickly as possible. If any part of the body
is frozen, it should bea protected from further cold injury, but no
attempts should be made to thaw it in the field.
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Superficial frostbite can be treated by:
.0 Covering the cheeks with warm hands until pain returns

o Placing uncovered froétbitten fingefs under the opposing armpit
next to the skin C :

o Placing bare frostbittén feet under the clothing ageinst the skin
of & companion. '

Never rewarm & frostbitten part by massage, cold water soaks, rubbing
with .Snow, or exposure to open ‘fire, Gradual rewarming agatnst the skin
{s ‘the preferred method. It is important to remember that pain will
occur when skin thaws, HMedical authorities should-be notified.

PROTECTIVE CLOTHING

Loose clothing worn in layers provides maximum protection; the trapped
layers of warm afr insulate more effectively than the cloth itseilf.
However, when working in & cold environment, moisture evaporated from
the skin during work condenses in passing through the clothes and
freezes in the outer layers. The insulation of the wet clothes may be
insufficient to keep a person warm when activity stops. Therefore,
clothing must be kept dry, and & means of evaporating perspiration
should.be provided by opening the neck, .waist, arm sleeves, and ankile
fasteners as needed to 2allow perfodic “fresh air circulation. If cloth-
ing cannot be kept dry, personnel should periodically leave the cold
environment to warm themselves and dry their clothing. Further soaking
of clothing can be avoided by shaking or brushing snow off them before
entering heated shelters.

Because the skin on the hands can freeze easily, cold metal should never
be touched with bare hands.

When the nature of the work permits, a waterproof hat and a loose, long,
water-repellent but vapor-permeable coat should be worn over other
garments to keep them dry while still permitting enough air movement to
evaporate perspiration. Conventional pants should be tucked in and
1apped over boot tops to prevent snow and cold water from entering the
boot. Foot wear for outdoor work in wet snow should be waterproof and
reach well up on the leg. The soles and upper part of the boot should
provide good insulation.

Face protection, such és a wool scarf or cold-weather mask, should be
worn during severe wind-chill conditions. It is vital that face
protectors be removed periddically to check for frostbite.

L)
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FOOD AND LIQUID INTAKE

Balanced meals and adequate 1iguid intake are vital to body heat produc-

tion and the prevention of dehydration. BDehydraticn is as common in -

cold regions as it is in hot. dry areas. Warm liquids (hot soup or tea)
are preferable because they do not have to be warmed by the body after
consumption. Cold foods and drinks should only be eaten when absolutely
necessary. '
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ADOPTED THRESHOLD LIMIT VALUES
‘ - +COLD smssg :

These Threshold Limit Values (TLVs) are intended to protect workers from
the severest effects of cold stress (hypothermia) and cold injury and to
describe exposures to cold working conditions under which it is believed
that nearly a1l workers can be repeatedly exposed without adverse health
effects. The TLV objective is to prevent the deep body core temperature
from felling below 36°C and to prevent cold injury to body extremities.
Deep body temperature is the core temperature of the body &s determined
by rectal temperature measurements. For & single, occasional exposure
to a cold environment a drop in core temperature to no lower that 35°C
should be permitted. In addition to provisions for total body protec-
tion, the TLV objective §s to protect all parts of the body with empha-
sis on hands, feet, and head for cold injury.

Fatal exposures to cold among workers have almost always resulted from
accidental exposures involving fajlure to escape from low environmenta)
air temperatures or from immersion in low-temperature water. The single
most important aspect of Tife-threatening hypothermia is the fall in the
deep core temperature of the body. The ¢linfcal presentations of vic-
tims of hypothermia are shown in Table 2-K-1. Workers should be pro-
tected from exposure to cold so that the deep core temperature does not
fall below 36°C (96.8°F); lower body temperatures will very Tikely result
in reduced mental alertness, reduction in rational decision making, or
Joss of consciousness with the threat of fatal consequences.

Pain 1n the extremities may be the first early warning of danger to cold
stress. During exposure to cold, maximum severe shivering develops when
the body temperature has fallen to 35°C (95°F). This must be taken as a
sign of danger“to the workers and exposure to cold should be immediately
terminated for any workers when severe shivering becomes evident. Use-
ful physical or mental work is limited when severe shivering occurs.

Since prolonged exposure to cold air or to fmmersfon in cold water at
temperatures well above freezing can lead to dangerous hypothermie,
whole body protection must be provided.

1. Adequate fnsulating clothing-to maintain core temperatures above
36°C must be provided to workers if work is performed in air
temperatures below 4°C (40°F). Wind chill factor* or the cooling
power of the air is a critical factor. The higher the wind speed
and the lower the temperature in the work area, the greater the
fnsulation value of the protective clothing required. An equiva-
lent chill temperature chart relating the actual dry builb air

‘* 1986-1987 Adoption.

A Wind chill factor is a unit of heat loss from & body defined in watts
per meter squared per hour being a function of the afir temperature and
wind ve?ocity upon the exposed body.
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~ Table 2-K-1
Progressive Clinical Presentations of Hypothermia*

Core

Temperature '
°C _"F Clinical Signs

37.6 99.6 "Normal® rectal temperature ‘

37 98.6 "Normal®™ oral temperature '

36 96.8 Metabolic rate increases in an attempt to compensate for
heat loss .

35 95.0 Maximum shivering

34 - 93.2 Victim_conscious and respansive. with narmal blood |
pressure

33 91 4 Severe hypothermia balow this temperaturs
Consciousness clouded; blood pressure becomes difficult

31} 87.8} to obtain; pupils dilated but react to lights shivering
ceases

30} 86.0} Progressive loss of consciousness; muscutar rigidity

29 84.2 increases; pulse and blood pressure difficult to obtain;
respiratory rate decreases

28 82.4 Ventricular fibrillation possibie with myocardia
frritability

27 80.6 Voluntary motion coases; pupils nonreactive to light;
deep tendon and superficial reflexes absent

26 78.8 Victim seldom consclous

25 77.0 Ventricular fibrillation may occur spontanecusly

24 75.2 Pulmonary edema ,

22} 71.2} Maximum risk of ventricylar fibrillation

69.87 : ‘
20 63.0  Cardfac standstill
18 64.4 Lowast accidental hypothermia victim to recover

17 62.6 Iscelectric electroencephalogram
9 "48.2 Lowest artificially cooled hypothermia patient to
recover .

" P‘ésentations approximately related to core temperatures. Reprinted
from the January 1982 issue of American Family Physician, published
by the American Academy of Family Physicians.
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temperature and the wind velocity is presented in Table 2-K-2. The
equivalent chill temperature should be used when estimating the -
combined cooling effect of wind and low air temperatures on exposed
skin or when determining clothing insulation requirements to main-
tain the deep body core temperature.

2. Unless there are unusual or extenuating circumstances cold injury
to other than hands, feet, and head is not likely to occur without
. the development of the initial signs of hypothermia. Older workers
or workers with circulatory problems require special precautionary
" protectfon against cold injury. The use of extra insulating cloth-
ing and/or a reduction in the duration of the exposure period are
-among the special precautions which shouid be considered. The pre-
cautfonary actions to be taken will depend upon the physical con-
dition of the worker and should be determined with the advice of a
physician with kndWledge of the cold stress factors and the medical

condition of the worker.. : P

EVALUATION AND CONTROL

* For exposed skin, continuous exposure should not be permitted when the
afr speed and temperature results in an equivalent chill temperature of
~32°C (-25°F). Superficial or deep local tissue freezing will occur
only at temperatures below ~1°C regardless of wind speed.

At afr temperatures of 2°C (35.6°F) or less it is imperative that workers
who become immersed in water or whose clothing becomes wet be imme-
diately provided a change of clothing and be treated for hypothermia.

Recommended 1imits for properly clothed workers for periods of work at
temperatures below freezing are shown in Table 2-K-3.

Table 2-K-2
Wind Chill Fector Chart® A
Estimsted : Actual Temperature Rudlng ('ﬂ
Wing Speed S0 40 30 0 W 0 10 30 -3 -4  -% 60
(in mph) Equvalent Chill Temperatare (°F) :
alm S0 4 3 N 10 0 -10 <30 40 =50 <60
5 T 48 3 - % =15 J. =3 47 <57 68
10 40 28 16 4 . - -4t =53 -95
15 3 22 9 -5 -58 99 <112
20 2 13 4 0 | . =67 -110 -12)
s 30 16 0 15 ]2 44 =59 -8 -10¢ 118 -133
3 © 28 13 W2 L1831 -33 48 63 54 =109 =125 ~l40
s b 14 1 -4 20 ]-35 <851 67 - <98 ~113 -J29 -M4S
40 26 10 6 =1l |37 53 & -100 <116 -132 =48
S . UTTLE DANGER - . - JNCREASING DANGER GREAT DANGER
(Wind specds grester I < br with dry ki, - - Danger from freezingof | Flesh may freeze within
than 40 mph have linle Mazimum danger of ; exposed flesh within one 30 seconds.
sdditions] effect.) false sease of security minute.
Treachfoot and immersion foot may eccar &t ey point on this chart,

* Devcloped by U.S. Army Resaarch Instinute of Enviroamental Medicine, Natick, MA.
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. Table 2-K-3

Threshold Limit Values Work/Warm-up Schedule for Foar-Hoar Shin®

Alr Tempersture—Sunny Sky | NoNoticesbls Wind| § mph Wind | 10 mph Wind | 15 mpb Wind | 20 rmph Wind
M |- Max, | Maz. M. "] Max
Work | No. of | Work | No. of | Work | No.of] Work | No. of] Work | No. of
*C Gapproz) 2 - Period | Breaks | Period | Breaks | Perfod | Breaks| Period | Breaks] Period | Breaks
1.-26%10-28° | ~13%w «19® | (Norm. Breaks) 1 (Norm. Breaks) 1 7S min| 2 | SSmin] 3 | @Omin| 4 -
2.-29°w0-N° [ -20°w-24° | Nom. Breaks) 1 { 75min 2(5Sminl 3 [40min] 4 | Omn{ S
3.-12%w-34* | ~B%°w29° | min 255 min J|Omn| 4 | Omia] § [Nonemergeney
? » ™ . . . . - Jvortshou!dm
4.-35°1-37° ) -30°w-34 53 min 3|40 mn 4}0mia} 3 W
5.-38°0-39° | 35°10-39° | Qmin]| 4|30min] S Nowemergeny should cese
8. 60% 10 -42° | —40° 10 -44* 30 min S Non-emergency work should cease
7. -43% 2ixlow | 45° & bclow | Nonemergency WOk should cezse ' , [
work should cease l - d b

Notes for Table 2-K-3:

1. Schedukapplmmnndcmmbavymctmm:hmmuphaborm(lmmmmamawam!oc::m.thgm-w
Moderate Work (limited physical movement): apply the schedule one siep lower. Fos example. at =30°F with no noticeable
\"Snd(swpﬂ.nwockerata)obmﬂihuhphy:dmvmwshmldm“lmmnmmdwmm
4 breaks in 2 4-hour period (Step 5).

2. ‘n:efmgnwggswduagudehrmgmmvmmmbwavﬂablc
5 mph: !1ghtfhgmov5. IOmph.lig)uﬂagﬁ.:nyexmued. ISmph.msanewspapetshea;wmph blowing and
drifting snow.

3. !fodyd:eamdchﬂlmdmgmcsavaihb!e.amghmleotdzunnbfot:ppmnguﬂﬁmmmremnmumWm:lvelo:uy
factors given sbove would be: 1) special wasm-up breaks should be initiated at 2 wind chill of about 1750 W/m?: 2) all non-
emerpency work should have ceased at or befors 3 wind chill of 2250 Wind, In general the warmeup schedule provided
MﬂnghbummmhuwMuhwmwmmuwmmwaungw
for winter work. On the other hand, dxcdunshgmlyova-cumpemfmthcmalmmpcm«smdwco!dum;a.
sincs windy conditions rarely prevail at extremely low temperatures,

* Adopted from Occupational Health & Safety Division, Saskachewan Department of Libour.
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Special protection of the hands is required to maintain manual dexterity
for the prevention of accidents: -

1.

zl.

If fine work 1s to be performed with bare hands for more than 10-20
minutes in an environment below 16°C (60°F), special provisions
should be established for keeping the workers' hands warm. For

- this purpose, warm air jets, radiant heaters (fuel burner or elec-
“-tric radiator), or contact warm plates may be utilized. Metal

handles of ‘tools and control bars shal] be covered by thermal insu-
lating material at temperatures below <1°C (30°F).

If the afr temperature falls below 16°C (60°F). for sedentary, 4°C
(40°F) for Tight, or -7°C (20°F) for moderate work and fine manual
dexterity is not required, then gloves shall be used by the workers.

To prevent contact frpstbite.‘the workers should wear anticontact gloves.

1.

2.

When cold surfaces below -7°C (20°F) are within reach, @ warning
should be given to each worker by his/her supervisor to prevent
inadvertent contact by p;re skin.

If the air temperature is -17.5°C (0°F) or less, thé hands should
be protected by mittens. Hachine controls and tools for use in

cold conditions should be designed so that they can be handled with-
out removing the mittens.

Provisions for additional total body protection is required if work is
performed in an environment at or below 4°C {40°F). The workers shall
wear cold protective clothing appropriate for the level of cold and physi-
cal activity:

1.

2.

If the ajr velocity at the jobsite is {increased by wind, draft, or
artificial ventilating ‘equipment, the cooling effect of the wind
shall be reduced by shielding the work area, or by wearing an easily

- removable outer windbreak layer garment. Wind chill cooling rates

are {llustrated in Figure Z-K-1 and Table 2-K-4.
If only 1ight work is involved and if the clothing on the worker

- may become wet on the jobsite, the outer layer of the clothing in

use may be of & type impermeable to water. With more severe work

“under such conditions the outer ‘layer should be water repelient,

and the outerwear should be changed as it becomes wetted. The

. outer garments must include provisions For easy ventilation in
order to prevent wetting of inner layers by sweat. If work is done

at normal temperatures or in & hot environment before entering the
cold area, the employee. shall make sure that clothing s not wet as
a consequence of sweating. If clothing is wet, the employee shall
change into dry clothes before entering the cold area. The workers
shall change socks and any removable felt insoles at regular daily
intervals or use vapor barrier boots. The optimal frequency of
change shall be determined empirically and will vary individually

~according to the type of shoe worn and the 1ndividua1's feet sweat.
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3. If extremities, ears, toes, and nose cannot be protected suffi-
ciently to prevent sensation of excessive cold or frostbite by
handware, footwear, and face masks, these protective items shall be
supplied in auxiliary heated varsions.

4, If the available clothing does not give adequate prutection to pre-
vent hypothermia or frostbite, work shall be modified or suspended
until adequate clothing is made available or until weather condi-
tions improve.

5. Workers handling evaporative liquid (gasoline. alcohol or cleaning
fluids) at air temperatures below 4°C .(40°F) shall take special
precautions to avoid soaking of clothing or gloves with the liquids
because of the added danger of cold injury due to evaporative
cooling. Special note should be taken of the particularly acute
effects of splashes of "cryogenic fluids® or those liquids with a
bofling point only just above ambient temperatures.

Table 2.K-4
Wind Chili Cooling Rate Effects’

Wind Chill Rates

(Watts/m?/hr) Comments/Effects

700 C:nditions considered comfortable when dressed for
skiing.

1200 Conditions no longer pleasant for outdoor activities
on overcast days.

1400 Conditions no ‘longer pleasant for outdoor activities
on sunny days. .

1600 Freezing of exposed skin begins for most people

depending on the degree of activity and the amount
of sunshine.

2300 - Conditions for outdoor travel such as walking become
dangerous. Exposed areas of the face freeze in less
than 1 minute for the average person.

2700 Exposed flesh will freeze within half a minute for
the average person.

7'§romftanadiaﬁﬁépartment of the Environment, Atmospheric Environment
ervice.

Jf'."""“_



2-:K-11

WORK-WARMING REGIMEN

If work is performed continuously in the cold &t an equivalent chill
temperature (ECT) or below -7°C (20°F) heated warming shelters (tents,
cabins, rest rooms, etc.) shall be made available nearby and the workers
should be encouraged to use these shelters at regular intervals, the
frequency depending on the severity of the environmental exposure. The
onset of heavy shivering, frostnip, the feeling of excessive fatigue,
drowsiness, irritability, or euphoria, are indications for immediate
return to the shelter. When entering the heated shelter the cuterlayer
of clothing shall be removed and the remainder of the clothing loosened
to permit sweat evaporation or a change of dry work clothing provided.

A change of dry work clothing shall be provided as necessary to prevent
workers from returning to their work with wet clothing. Oehydration, or
the loss of body fluids, occurs insidiocusly in the cold environment and
may increase the susceptibility of the worker to cold injury due to a
significant change in blood flow to the extremities, Warm sweet drinks
and soups should be provided at the work site to provide caloric intake
and fluid volume. The intake of coffee should be limited because of a
diuretic and circulatory effect. : . : .

'For1work practices at or below -12°C (10°F) ECT the following shall
apply:

1. The worker shall be under constant protéctive observation {Buddy
System or supervision). ‘ -

2. The work rate should not be so high as to cause heavy sweating that
will result in wet clothing; 1f heavy work must be done, rest
periods must be taken in heated shelters and opportunity for
changing into dry clothing shall be provided.

3. New employees shall not be required to work full-time in cold in
the first days until they become accustomed to the working condi- .
tions and required protective clothing. '

4. The weight and bulkiness of clothing shall be included in esti-
mzting zhe required work performance and weights to be 1ifted by
the wor er. ’

§. The work shall be afranged fii such 2 way that sitting still or
standing still for long periods is minimized. Unprotected metal

chair seats shall not be used. The worker should be protected from
drafts to the greatest extent possible.

6. The workers shall be inStrﬁcted in safety and health procedures.
The ;raining program shall include as 2 minimum instruction in:

a. ~Proper rewarming'pfocedures and appropriate first aid
treatment [} .

b. Proper clothing practices.

c. Proper eating and drinking habits.
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d. Recognition of impending frostbite.

e. Recbgnition signs and symptoms of impending hypothermia or
excessive cooling of the body even when shivering doas not
occur.

' f. Safe work practices.
SPECIAL WORKPLACE RECOMMENDATIONS

Special design requirements for refrigerator rooms include the
following: _ '

1. In refrigerator rooms, the afir velocity shoul& be minimized as much
as possible and should not exceed 1 meter/sec (200 fpm) at the jobd
site. This can be achieved by properly designed air distribution
systems, -

2. Special wind protective clothing shall be prdvided based upon
existing air velocities to which workers are exposed.

Special cautfon shall be exercised when working with toxfc substances
and when workers are exposed to vibratfon. Cold exposure may require
reduced exposure limits.

Eye protectfon for workers employed ocut-of-doors in a3 snow and/or fce-
covered terrafn shall be supplied. Special safety goggles to protect
against ultraviolet light and glare (which can produce temporary conjun-
tivitis and/or temporary loss of vision) and blowing fce crystals are
required when there is an expanse of snow coverage causing a potentfal
eye exposure hazard. .

Workplace monitoring 1s required as follows:

1. Sufitable thermometry should be arranged at any workplace where the
environmental temperature {s below 16°C (60°F) to enabls overall
compliance with the requirements of the TLV to be maintained.

2. Whenever the air temperature at a workplace falls below -1°C (30°F),
the dry bulb temperature should be measured and recorded at least
avery 4 hours. '

3. In indoor workplaces, the wind speed should also be recorded at
laast every 4 hours whenever the rate of air movement exceeds 2
maters per second (S mph). : :

4. In outdoor work situations, the windspeed should be measured and
recorded together with the air temperature whenever the air tempera-
ture is below -1°C (30°F). :

5. The equivalent chill temperature shall be obtained from Table 2-K-3
in all cases where air movement measurements are required, and
shall be recorded with the other data whenever the equivalent chill
temperature s below -7°C (20°F).
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Employees shall be excluded from work in cold at -1°C (30°F) or below if
they are suffering from diseases or taking medication which interferes
with normal body temperature regulation or reduces tolerance to work in
cold environments. Workers who are routinely exposed to temperatures
below -24°C (-10°F) with wind speeds less than five miles per hour, or
air temperatures below -18°C (0°F) with wind speeds above five miles per
hour should be medically certified as suitable for such exposure.

Trauma sustained in freezing or subzero conditions requires special
attention because an injured worker is predisposed to secondary cold
fnjury. Special provisions must be made to prevent hypothermia and
secondary freezing of damaged tissues in addition to providing for first
aid treatment. '

Figure 2-K-1

(Waotts Per Squore Meter]

ikl

WIND SPEED -~ MILES PER HOUR

v
L Tl

~he mm e wT M

WIND SPEED - KILOMETERS PER HOUR

. : ; l .
S 10 & O -5 <0 15 20 +25 -3 -35 +40 -45 -50
. &R TEMPERATURE ~ DEGREES CELSIUS

WIND CHILL COOLING RATES., Adapted from the Canadian Department
of the Environment, Atmospheric Environment Service.
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’thRmi.O‘N
NUDS

AUTOMOTIVE: AUTOMOBILE AND PIC
Safety and Preventive Maintenance Inspe

UMuwas pun idsoss

up
gﬁapha:

AX Numoer:

Hours/Miles:

Contract Number,

Date:

Check One Only .

NA

Repair

Explsin Deficiencies

HORN AND MIRRORS

UGHTS/TURN SIGNALS

[CAB/GLASS/WIPERS

EMERGENCY BRAKE

SERVICE BRAKES

ICLUTCH OPERATION

SEAT CONDITIONBELTS

IGAUGES

RADIATOR AND HOSES

FLUID LEVELS/CONDITION

BELTS - WEAR AND TENSION

SMOG SYSTEM AND HOSES

AIR INTAKE SYSTEM

BATTERY AND WIRING

ENGINE OPERATION

EELEAKS

FRONT SUSPENSION

EXHAUST SYSTEM

3EAR SUSPENSION

TRANSMISSION LEAKS

TRANSFER CASE LEAKS

AFFERENTIAL SEAL(S)

JJOINTS

JO0Y CONDITION/PAINT

“HEELS AND TIRES

IACK AND LUG WRENCH

10AD TEST

JRE CONDITION: Average percent of wear remaining

gotonal Rems er information:
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XRF SPECTROMETER SAFETY INFORMATION
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%

XRF SAFETY INFORMATION

SEE SPECTRACE QUANX INSTRUMENT OPERATIONS MANUAL
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@ MORRISON
KNUDSEN
COMPORATION

SUPERVISOR'S ACCIDENT INVESTIGATION REPORT

PORM CAS 2477
To be completed by employee’s foreman/supervisor within 24 hours
of the accident and routed to the project or mine safety department. _ _
Name Age |Time of accident Date of accident Date Returned to Work
- - - a.m. : : -
p.m. . ,
Job Classification Job Assignmentwhen injured - =~ . |Lengthof Service |Location of Accident (specific)
Nature cf injury and first aid treatment
Referred to Doctor/Hespital
Detalled description of accident
Primnary cause of accident
Injury cause(s) :
O Failure to follow job procedure O Inexperience o 0 Fan
0O Inattention to job o . O Faulty equipment v O Victation of safety rule
O Improperkitting ‘ - O improperuse cftools - O Fyingfalling objects
O Other (describe) : '

When was employee’s foreman/superviser informed of accident Witnesses

Foreman's/supervisor's investigation findings and corrective action recommended and/or taken to prevent recurrence

Equipment Involved oL Damage Estimate $
Description of Damage to Equipment
ident lfvestigation by: N Date of Investigation:
. by: ' Foreman/Supervisor
Reviewed: V » Date:

Safety Supervisor/Representative



Please Type or Print Legibly

ACCIDENT DATA REPORT

Contract No.: Contract Location: )
) O Original Submittal [ Corection Submittal

Name (Last, Fast, ML) SchaISeamyNo Type of Injury: Lost Work Days:

IR Est. Actual

2 Medical Nonrecordable —_— ———
Accidert Date: Dats Reported: Dats Returned/Work: g g&ﬂm Restriczed Work Days:

10 Non-industrial Est. o Actual_____
Person Submitting Report: . Date: Telephona No.:

(Circla One Injury Cause Code OR Onas lliness Causs Code)
INJURY CAUSE CODES Fall or Stip Burn or Heat-Cold Exposurs
. 21 onsamelevel 54 contact with hot object

Stuck by Tool or Object 22 trom different leval 58 acidschemicals .

01 hand tool or maching in use
02 falling of flying objects

23 slipped, but not fall

58 welding bums 10 eyes ;
59 extreme heat-cold exposure

03 tipping, siding or roifing objects Striking Against
04 object handied by others 31 cbject being handled Miscellaneous Causes
0S moving parts of machine 32 stepping on sharp objects 70 contact with slectrical current
07 object being Lfted or handied 33 stationasy object 81 by 2nimal or insect
08 motor vehicle 34 moving parts of maching 92 explosion or flashback
80 foreign body in eye 35 sanding-scraping-cleaning opet. 97 insutficient information
99 miscellanecus-descrive
Straln or Overexertion Motor Vehicie injuries
11 lfting 37 collision with anctner vehicls
g Mbﬁ:"‘;umm 38 coliision with a fixed object
14 P’-‘S"“?u 39 vehicle upset 100 equipment damage only
15 reaching Caught On, In, or Between ILLNESS CAUSE CODES
41 machine or machine
Cut, Puncture, Scrape Injury by 42 mednamcalapaanurm lness
17 hand tookutensi-not powered 43 cbject handied-other cbject 81 occupational skin disease
18 powefed_hangwol-appl‘m 62 respiratory condition
19 object being lited-handled Burn or Heat-Cold Expesure 83 poisoning
26 broken glass $1 steam or hot fiuids 64 dust diseases
$2 welding opevations 63 disorders dus 10 physical agents
53 firsor flame 68 repeated wauma disoroers .
67 cther
Description of Injury/liness:
Foreman: (PRINT) ASupemtendentlSupeMsor:(PRM‘)
{Circle One from EACH Category)
21-Worker Class 22-Craft 24-Work Phase 28-Approximate Age 33-Injury Type
1 craft 22 metalsmith 21 a/e movement 7 unknown 09 none-refer to illness code
2 toreman 23 refueler 22 alcrefueling 10 other
8 supervisor 24 avionics technicizn 23 a/e maimenarce 25.Time of Accident
4 other 2S5 radio technician 24 compaonent repair 01 0801-1000 33-Body Pat
- 25 tuel Tuck repair 02 10011200 01 heatace
2-Craft 24-Wock Phase 28 equipment install 03 1201-3400 02 eys
01 administration 01 carpentty 04 14011600 03 neck/shouiders
02 doilermakar 02 clearing 26-Employment Pericd 0S 1601-1800 04 arm/elbow
03 carpenter 03 concrete 01 1 weekorlesy 08 1801-2000 08 wristhand
04 cement finisher 04 electrical 02 24 witeks Q7 2001-2200 08 thumbtifinger
CS ariller 0S erection 03 1-2maonths 08 2201-2400 07 dack
08 electrician 08 excavation 04 2-8 months 09 0001-0200 08 chest/lower trunk
07 engineer 07 general labor 0$ 8-12 months 10 02010400 09 ribs
08 iron worker 08 mechanical 08 1.2 years 11 0401-0600 10 hip
03 taborer 09 mining 07 2-Syears 12 0601-0800 11 leg/knes
10 mechanic 10 nuclear 08 $10years 13 unknown 12 footankie
11 millwright 11 office 09 over 10 years 13 e
12 miner 12 paving 10 unknown _ 3-injury Type 14 hemia, rupturs
13 operating eng’r 13 pils driver 01 amputation 1S heart atack
14 painter 14 sheetmetal 28-Approximate Age 02 strain/sprain 18 hearing loss
13 pipefitter 13 tunnel 1 under20 03 crush/mash/smash 17 internal
18 teamster 18 warehouss 2 2030 os 18 death
17 technician/OC/RAD 17 weilding 3 3140 QS cutpunciurefaceration 19 mubiple
18 warehouss 18 other 4 41-50 08 bum 20 other
19 weider 19 fabrication S 51-60 Q7 contusiorvabrzsions
20 other 20 ling service 8§ over 61 08 foreign body/eye injury
COMPLETE ALL SECTIONS
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Hazard Analysis

General Physical Hazards
- ——— ——— - —— - -
General Physical Hazards Potential Hazards Control Measures “
Equiomant That May be Used: Slip, trip, fall e Site workers will be required to wear gloves, safety glasses with safety shiekis, work gloves, sicel-toe boots,
J Gloves and long-siceve shirts and pants when working in the field
. Safety glasses with side shiclds *  Whenever possible, avoid routing cords, ropes, and hoses across walking pathways,
. Steel-toe boots (as specified in the sk o Immediately refill sampling holes to protect against falls.
plan)
* Long-sleeve shirts and pants Hazards due W poor *  Work areas will be kept clean and orderly.
housekeeping (i.e., slip, trip, »  Garbage and trash will be disposed of regularly in approved refuse containers.
Mﬁl‘;“‘m fall) : «  Tools and accessories will be properly maintained and siored.
e Work arcas and floors will be kept free of dirt, grease, and slippery materials.
. . o Materials shall be stored to allow clear access to aisles, pathways, and travel routes.
Training Requiccmenis o Field vehicles will be kept clean and orderly (i.c., cab, truck beds, 1ol boxes, trunk, camper shels).
o Task-specific
. Proper use and operation of hand tools -
. First Aid/CPR training (American Red Back injuries from manual o Size up the job. Think it through,
Cross) as required lifting ¢ Lift with your legs, not your back.
e Use mechanical equipment whenever possible. )
¢ Get assistance when manually lifting awkwardly-sized itemas or those over 60 pousds.
Minor cuts and bruises s Works shall wear appropriate field attire (i.e., no tank tops, shorts, open-toe shoes, jewelry).
»  Tools not functioning properly shall be removed from service immediately and tagged for repair.
e Worker shall wear coiton or leather work gloves when handling equipment.
e  Have atleast one person oasite trained in First Aid/CPR.

.Applyﬁrsuid.

Remove contaminated clothing.

Notify emergency (911).

Use portabie eyewash as necessary.

f£\TW\i994\shsp_a.wpd

Review cause and implement remedy before continuing work.

[Final, 07/16/99)




Control Measures

Hazard Analysis
Underground Hazavrds

" Underground Hazards Potential Hazards
« Electrocution « Befors beginning intrusive activities, the Field Supervisor shall ensure that underground utilities are located.
. Hand shovels » Explosion + When underground utilities are exposed, they shall be protected to avold damage,
. Hand Auger « AN uncovered lines shall be identified before work proceeds, )
* Personnel may use a non-conductive hand probe to find the exact location of the lines and will use hand shovels
to carefully remove the soli adjacent to the lines.
{nspection Requirements Identify work area to be cleared.
. Utilities Inspection Contact owner of work area,

Stte specific

£:\mv\4994\shsp_a.wpd

Wil receive approval for permit or relocats activities,
Sample 3 feet from an identified underground utifity fine
Inspect the area for signs of new trenches, excavations, and erosion that may indicate newly laid utifity fines

[(Finet, 07/16/99]




Energized Electrical Equipment

Potential Hazards

Hazard Analysis

Energized Electrical Equipment

£\mv\i9884\shsp_a.wpd

Electrocution
Electrical bums
Fire

Maintain @ minimum distance of 20 feet batween electrical lines and any pait of equipment. '
Portable electrical tools and equipment will be double-insulated.

Workersg will not handle electrical equipment or wires if their hands are wet or they are standing
on wet surfaces.

Electrical cords shall be pulled from the outlet by the plug not the electrical cord.

Identify the location of electrical lines in the work area.

Power tools shall be tagged and removed from service when not functioning properly.
Lockout/tagout procedure shall be implemented when empioyees need to perform repair or
malnienance on electrical equipment where the unexpeciad energization, or start-up of stored
energy could cause injury.

Worn or frayed extension cords shall be replaced.

Al electrical wiring and equipment shall be a type listed by Underwriters laboralories or another
recognized listing agent for the specific application

Before work begins, the Field Supetvisor shall ensnra by inquiry, observation, or instruments
that any part of an electric power circuit will not bring any person, tool, or machine into contact
with it.

Extension cords shall not be fastened with staples, hung from nails, or suspended by bare wire.
GFCls shall be used with poriable electric equipment.
Electrical extension cords shall be raled for extra hard usa

[Final, 07/16/99)




Hazard Analysis
Housekeeping

Potential Hazards

Control Measures

Trash containers
Hand tools

f:\mv\1994\shsp_a.wpd

Stip, trip, fal

Fiammable materials shall be placed in appro ﬂamablestomge..

Personnel will clean-up the work sita daily and dispose of trash.

Refuse containers or bins will be readily avallable on site,

Provide adequate storage for tools and equipment.

Provide adequate lighting in all work areas.

Provide adequats ventilation in afl work areas.

Work areas and floors shafl be kept clear of debris.

Materials shall not be stacked higher than 6 feet.

Provide stools, iadder whera workers need to access elevated storage areas.
Protruding nafls in scrap boards, planks, and lumber shafl be removed, hammered
in, or bent aver flush with the wood.

Weeds and grass shall be kept down..

[Finai, 07/16/99]




Hazard Analysis
Material Handling

-
Materials Handling Potential Hazards Control Measures
ig Back Injuries ¢  Size up the job.
. Equipment dolly * Use mechanical equipment to lift and move items when necessary.
e . Forklit «  Lift with your legs, not your back.
« Do not lift awkwardly sized lems and those over 60 pounds.
+  Get assistance when necessary.
lospection Requitements ¢ It a worker losses control of em, STAND CLEAR and DO NOT try to prevent its fail.
. Daily + Do not twist or tum your back when liting an object or tuming the hand auger
Training Requi I
. Hazardous Chemicals Handling Pinch points +  Keep hands and feet clear of moving/suspended materials and equipihent.
. Hazardous Materials ¢  Recommend wearing steel-loe salety shoes.
. Safe lifting practices
Slip, trip, fail » Do not stand on drums, baxes, or bags of stored materials.
Cuts, bruises ¢ Usa cotton of leather work gloves for material handiing. "
Splashes «  Waear eye protaction as needed (safety glasses, goggles, faceshield) .
Chemical bumns

f\mvW994\shsp_a.wpd

[Fina), 07/16/99)




Hazard Analysis

Exposure to Environmental Elements

Heat Stress
e R =S S
Heat Stress Potential Hazards Control Measures
Equipment That May be Used: Heat rash ¢  Change perspiration-soaked clothing when necessary,
« Bathe at the end of day or work shift.
. Orel thermometers o Apply powder to affected areas,
. WBGT Monitor
. Timpanic thermomeaters Heat cramps *  Drink plenty of cool fluids even when not thirsty.
+  Provide cool fluids to work crews,
= Move victim to shaded, cool area.
. At each break
Heat exhaustion Avold caffeinated beverages,

Jraining Requirements
. Heat stress-Prevention, Symptoms,
Treatment

f\mv\4994\shsp_a.wpd

«  Physiological worker monitoring, as needed (i.e., heart rate, oral temperature).
o Set up work/rest periods.

*  Use the buddy system,

o Allow workers time to acclimate.

Evahuate possibifity of night work

Physiological worker monitoring, as needed (e, heart rate, oral temperaturs).
devices,
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Hazard Analysis
Exposure to Environmental Elements
Adverse Weather

if available, crouch under a group of trees instead of one single tree.

Adverse Weather Potential Hazards Control Measures
Equipment That May be | Lightning strikes *  Whenever possible, hait activities and take cover.
. Waeather radio * |f outdoors, stay low to the ground.
. Sheller e Seek shalter in a building if possible.
+  Slay away from windows.

Inspection Requirements
*  Throughout work activities

IMinimize contact with the ground and keep body parts that must touch the ground as close together as
possibla.

)

Tralning Requi :
. First Al/CPR (American Red Cross) as | Thunderslorms, torados

required

Listen to the radio announcemenis for pending weather information.
Ceasa field activities during thunderstorm or tornado wamings as directed by field supervisor.
Seek sheiter. Do not try to oulrun a tormado.

£ynv\i884\shsp_a.wpd
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Hazard Analysis
Exposure to Environmental Elements
Adverse Weather

Potential Hazards Control Measures

" Adverse Weather

. Weather radio
. Shelter

Inspection Requirements
. Throughout work activities

TIraining Requitements
. - First Ald/CPR (American Red Cross) as
S required

f\ymv\4094\shsp_a.wpd

Whenaver possible, halt activities and take cover,
- If outdoors, stay low to the ground, -

Seek shefter in a building if possible.

Stay away from windows.

If available, cmudwnderagmupofmmmadofomsingbm
Minknlzeeontactwnhthegmndandkeepbodypaﬂsthatmusttoudnhegmundasdosetogemeras
possitia,

Lightning strikes

Thunderstorms, tomados e - Listen to the radio announcements for pending weather information.
. Oeaseﬂeuadwmesdmhgthundemwmmmmgsasmmdedbyﬁﬁdsupemm
Seek shelter, Donoﬂrytooutmnatomado -
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Polential Hazards

Control Measures

Work areas will be kept clean and orderiy.

Garbage and trash will be disposed of regularly in approved refuse containers.
Tools and accassories will be properly maintained and stored.

Work areas and floors will be kept free of dirt, grease, and slippery materials.

Whenever possible, avoid buﬂng cords, ropes, and hoses across walking pathways,
Materials shall be stored to aliow clear access to alsles, pathways, and travel routes.

Inspect the equipment daily prior to use.
Ensure that all equipment is in good condition

Wea} gioves at all imes when opening ovens and handling drying pans
Waar safely glasses when opening ovens and operating sieve

Cross) as required

Equipment That May be Used: Stip, trip, fall
. XRF Poor housekeeping
. Laboratory hood
. Sleve
. Safety glasses with side shiekds
. Gloves
. SieeHoad bools (as specified in the task
pian)
Inspection Requirements Burns from the oven and
J Daliy drying pans
Tralning Requirements Injuries due to flying debris
. Task-spacific
. Proper use and operation of stump
chipper ) ,
. First AK/CPR training (American Red Minor cuts and bruises

Works shall wear appropriale field attire (i.e., no tank tops, shorls, open-toe shoes, jewelry).
Tools not functioning properly shall be removed from service immedialely and tagged for repalr..
Worker shall wear cotton or leather work gloves when handiing equipment.

Have at least one person onsite trained in First Ald/CPR.

£\nvM984\shsp_a.wpd

and lead

Exposure to airborne arsenic

Conduct all potentially dusty operations in the laboratory hood
Replace laboratory hood fillers ouldoors while standing upwind
inspect the laboratory hood each day to ensure proper operation

Inspect instrument each day befoie operating
Instrument to be operated only by properiy trained personnel

Operate instrument in accordance with operating manual

Do not by pass salety locks, interlocks, elc.

Repalrs and maintenance shall be performed only by authorized parsonnel

(Final, 07/16/99}




Activity Hazard Analysis
Sofl & Dust Sampling of Arsenic and Lead Contaminated Materisl

Site workers will be nquired to wear gloves. safety glasses with sakty shiclds. long
sleeve shirts and long pants, and steel-toe boots when working in the field.
. Safety glasses with side shields 1. Ingestion of arsenic and lead e Workers are required to wash/clean their hands after finishing soil sampling activities

Steel-toed boots (as specified in the conteminated materiat S in one area and before moving to the other arca. Also, prior to eating, drinking,
: task plan) - smoking, or chewing gum/tobacco,
. Leather gloves 2. Inhalation of arsenic and Iead . Real time and time-integrated air sampling to be conducted daily when excavating
. Long-steeved shirts and fong pants contaminated material _ arsenic contaminated soils.

. Dust suppression to be initisted when airbome dust levels exceed 0.45 mg/m’
inspection Requirements . Site workers will decontaminate their clothing and boots, as needed, prior to leaving
. Equipment:: When first defivered to R : - . the work area,

site, daily o . ¢ . Sampling equipment will be decontaminated prior to leaving the work arca.
. Utilitles: Prior to excavating e . All employees participating in the Vasquez Boulevard Remedial Investigation will be -
; .participate in a comprehensive medical surveillance program. Sputum Cytology and

: Urine Arsenic samples will be collected: Prior to initially starting work in ersenic

40-hour basic HAZWOPER , . i contaminated areas, semi atmual, anmuat and upon termination. ‘
. 8 hour HAZWOPER refresher ‘ . ~ : pec ;
. 8 hour HAZWOPER supervisor (for . v : y
supervisory personnef) ‘ o : ' h
Task-specific ' ‘
Arsenic and lead specific training : ‘ , ‘
First AlJ/CPR training (American Red
Cross) as mquired ‘

Use adequate blocking.

" Comply with focal speed limits. Utilize slgnnlmen whm necessary.
Only licensed drivers to drive vehicles
Be aware of personnel and residents when backing up or entering traffic

Pesform daily equipment safety inspections.
e ——— ﬁ

' Physical Hazard: Transporting equipment
and materials to job site
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Hazard Analysls

General Physlcal Hazards
e S L
General Physical Hazards Potential Hazards Control Mcasures "
ipme! 2 sed: Slip, trip, fall s Sitc workers will be required to wear gloves, safety glasses with safety shields, work gloves, steel-toe boots, and
. Gloves long-sleeve shirts and pants when working in the field
. Safety glasses with side shields ¢ Whenever possible, avoid routing cords, ropes, and hoses across walking pathways,
J Steel-toe boots (as specified in the task *  Immediately refill sampling holes to protect against falls,
plan)
’ Long:slecve shirts and pants Hazards duc to poor e Work arcas will be kept clean and orderly.
In ion Requi housekeeping (i.e., slip, trip, e Garbage and trash will be disposed of regularly in approved refuse containers.
. Daily fall) ¢ Tools and accessorics will be properly maintained and stored.
e Work areas and floors will be kept free of dirt, grease, and slippery materials.
“ inin gire . lvflwrials.shall be stored to allow clear wcm’to gisles, pathways, and travel routes.
. Task-specific e  Field vehicles will be kept clean and orderly (i.e., cab, truck beds, tool boxes, trunk, camper shells).
. Proper use and operation of hand tools
. First Aid/CPR wraining (American Red Back injuries from manual ¢  Size up the job. Think it through. ¢
Cross) as required lifting »  Lift with your legs, not your back.
»  Use mechanical equipment whenever possible.
s Get assistance when manually lifting awkwardly-sized items or those over 60 pounds.

Minor cuts and bruises

Works shall wear appropriate field attire (i.c., no tank tops, shorts, open-toe shoes, jewelry).
Tools not functioning properly shall be removed from service immediately and ugged for repair.
Worker shall wear colton or leather work gloves when handling equipment.

Have at cast one person onsite trained in First Aid/CPR. ‘

Splash with contaminated

Apply firstaid .

Remove contaminated clothing.

Notify emergency (911).

Use portable eyewash as necessary.

Review cause md amplement remedy before contmmng work.

qwW994\1004\shsp_0.wpd
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Hazard Analysis
Underground Hazards

“ Underground Hazards Potential Hazards Control Measures

Equipment That May bs Used » Electrocution + Before beginning intrusive activities, the Field Supervisor shall ensure that underground utilities are located.

. Hand shovels « Explosion * When underground utilities are exposed, they shail be protected fo avoid damage.

. Hand Auger « Al uncovered lines shall ba identified before work proceeds.

« Personnel may use a rion-conductive hand probe to find the axact location of the lines and will use hand shovels
to carefully remove the soil adjacent to the lines,

» |dentify work area to be cleared.

s Contact owner of work area,

» Will recelve approval for permit or relocate activities,

Inspection Requirements
. Utilities Inspection

) Sample 3 feet from an identified underground utifity fine
ratning Requirements Inspect the area for signs of new trenches, excavations, and erosion that may indicate newly laid utility fines

Site specific
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Potential Hazards

Hazard Analysis

Energized Electrical Equipment

Control Measures “

. Double-Insulated tools

Inspection Requirements:
. Prior to startup

[ni

Requirements:

qW994\1004\shsp_0.wpd

Electrocution
Electrical bums
Fire

«  Maintain a minimum distance of 20 feet between electrical lines and any part of equipment.

Portable electrical tools and equipment will be double-insulated.

Workers will not handle elecirical equipment or wires If their hands are wet or they are standing

on wet surfaces.

Elecirical cords shall be pulled from the outiet by the plug not the electrical cord.

Identify the location of electrical lines in the work area.

Power t00ls shall be tagged and removed from service when not functioning property.

LockouVtagout procedure shall be implemented when employees need to peiform repair or

maintenance on electrical equipmant where the unexpected energization, or start-up of stored

energy could cause injury.

*  Worn or frayed extension cords shall be replaced.

¢ Al eleclical wiring and equipment shall be a type lisled by Underwrilers laboratories or another
recognized listing agent for the specific application.

+ Belfore work begins, the Fleld Supervisor shall ensure by inquiry, observation, or instruments that
any part of an electric power circuit will not bring any person, tool, or machine into contact with it

Extension cords shall not be fastened with staples, hung from nails, or suspended by bare wire.

GFCls shall be used with portable electric equipment.

_Electrical extension cords shall be raled for exira hard usage.

[Rev 0, 07/22/99)




Bazard Anillysls
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Housekeeping
—
Housekeeping Potential Hazards Controt Measures ’ "
Equipment That May bs Used Sfip, trip, falt . Personnel will clean-up the work site dafly and dispose of trash.
. Trash containers . Refuse containers or bins will be readily avallable on site.
. Hand tools . Provida adequate storags for tools and equipment. .
. Provide adequate lighting in ali work areas.
Inspection Requirements . Provide adequate ventilation in all work areas,
. Daily . Work areas and floors shall be kept clear of debris.
. Materials shal! not be stacked higher than 6 feet.
Training R ts . Provide stools, ladder whers workers need to access elevated storage areas.
. General awareness . Protruding nalls in scrap boards, planks, and lumber shall be removed, hammered
In, or bent over flush with the wood.

Weeds and grass shall be kept down..
Flammable materials shafl be placed in a

flammable s containers..
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Hazard Analysis

Material Handling
Materials Handiing Potential Hazards Control Measures
Back injuries ¢  Size up the job.
. Equipment dolly + Use mechanical equipment to lift and move itams when necessary.
. Forkliit » Lt with your legs, not your back.
+ Do not lift awkwardly sized items and those over 60 pounds.
*  Get assislance when necessary.
Inspection Requirements » It a worker kosses control of itlem, STAND CLEAR and DO NOT try to prevent its fall.
. Daily « Do not twist or turn your back when lifting an object or tuming the hand auger
Tralning Requirements
. Hazardous Chemicals Handling Pinch points + Keep hands and feet clear of moving/suspended materials and equipment.
. Hazardous Materlals + Recommend wearing steel-toe safety shoes.
. Sale lifting practices " :
Slip, trip, fall « Do not stand on drums, boxes, or bags of stored malerials. :
Cuts, bruises *  Use colton of leather work gloves for matarial handling.
Splashes «  Waear eye protection as needed (safely glasses, goggles, faceshield)
- - — —
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Ii Heat Stress :

Potential Hazards

Hazard Analysis
Exposure to Environmental Elements
Heat Stress

Equipment That May be Used:
. Oral thermometers

Heat rash

Change perspiration-soaked clothing when nacessary.
Bathe at the end of day or work shift.
Apply powder to affected areas,

WBGT Monitor

Heat cramps

Drink plenty of cool flulds even when not thirsty.
Provide cool fluids to work crews.
Move victim to shaded, cool area.

. Timpanic thermometers

Inspection Requirements

. At each break

Training Requirements

. Heat stress-Pravention, Symptoms,

Treatment

Heat exhaustion

Avold caffeinated beverages. -

- Physiological worker monitoring, as needed (i.e., heart rate, oral temperature).

Set up worl/rest perlods.
Use the buddy asystem,
Allow workers tims to acciimate.
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Evaluate posshifity of night work

Physiotogical worker mltoﬂng, as needed (I e., heart rats, oral temperature).
coofing
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Hazard Aualysis
Exposure to Enviroumental Elements
Cold Stress

o
" Cold Stress Polential Hazards Conirol Measwes "

Equipment That May be Used + Frostnip . Waear insulating clothing when temperatures drop below 40°F.
D Insulaled clothing » Frosthite . Refuse conlainers or bins will be readily available on site.

« Hypolhermia o Provide adequate slorage for tools and equipment.
Inspection Requirements . Provide adequate lighting in all work areas.
D On each break . Provide adequate ventilation in all work areas.

. As conditions warrant Work areas and floors shall be kept clear of debiis.
Malerals shall not be stacked higher than 6 feet.
Provide slools, ladder where workers need 1o access elevated storage areas.
Protruding nailg in scrap boards, planks, and lumber shall be removed, hammered
in, or bent over fiush with the wood.
Weeds and grass shall be kept down..
Flammable ma :

Training Requirements
. Cold Stress - Prevention, Sympioms, Training

e containers..
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Hazard Analysis
Exposure to Environmental Elements
Adverse Weather

Adverss Waather

E That M
. Weather radio
. . Shelter

Inspection Requirements
. Throughout work activities

Lightning strikes *  Whenever possible, halt activities and take cover.
«  if outdoors, stay low to the ground.

o Seek shelter in a bullding if possible.

«  Stay away from windows.

+  |f avallable, crouch under a group of trees instead of one single tree,

Minimize contact with the ground and keep body parts that must touch the ground as close together as

Training Requirements
. First Aid/CPR (American Red Cross) as

required

qW994\1004\shsp_0.wpd

Thunderstorms, tomados e Listen to the radio announcements for pending weather information.
L ) *  Cease fleld activities during thmderstorm or tornado wamings as directed by field supervisor.
Seek shelfter. Do not fry o outrun a tomado.
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Hazard Analysis
Laberatory Operations

. . - =
General Physical Hazards Polantial Hazards Control Measures . ||

Equipment That May be Used: Slip, trip, fall «  Whenever possibie, avoid routing cords, ropes, and hoses across walking pathways,
. XRF Poor housekeeping *  Work areas will bo kept clean and orderly.
. Laboratory hood * Garbage ahd trash will be disposed of regularly in approved refuse containers.
. Sieve «  Tools and accessories will be property maintained and stored.
. Salety glasses with side shiskis «  Work areas and floors will be kept free of dirt, grease, and slippery malerials.
. Gloves -+  Malerals shall be slored to allow clear access to aisles, pathways, and travel routes.
. Steel-toed boots (as specified in the task
pian)
Inspection Reguirements Bums from the oven and *  Wear gloves at all imes when opening ovens and handling drying pans
. Daily i drying pans
ini uiremenis Injuries due fo flying debris ]«  Inspect the equipment daily prior 0 use,
. Task-specific i »  Enswae that all equipment is in good condition
. d‘Proper. use and operation of sump «  Waear safely glasses when opening ovens and operaling sieve
ipper
. First AI/CPR training (American Red Minor cuts and bruises’ Works shall wear appropriate field atiire (1.e., no tank tops, shorts, operi-loe shoes, jewelry). .
Cross) as required Toois not functioning properly shall be removed from service immedialely and tagged for repair. ,

Worker shall wear cotion or leather work gloves when handling equipment.
Have at least one person onsile trained in First AId/CPR. -

Exposure to airbome arsenic |«  Conduct all polentially dusty operations in the laboralory hood
and lead ¢ Replace laboratory hood filters outdoors while standing upwind
* Inspect the laboralory hood each day to ensure proper operation
Inspect instrument each day before operating

Exposure to x-rays :
v Instrument to be operated only by properly trained personnel

Operale Instrument i accordance with operating manual

Do not by pass safety locks, interlocks, ele.

Repairs and mainlenance shall be parformed only by authorized personnel

— -
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Activity Hazard Analysis
Solt & Dust Sampling of Arsenic and Lead Contaminated Materisl

Health Hazard:
. Safety glasses with side shields 1. Ingestion of arsenic and lead
. Steel-toed boots (as specified in the contaminated material
task plan) .
. Leather gloves 2. Inhalation of arsenic and lead
. Long-sieeved shirts and long pants contaminated material

Ins! on Requirements

. Equipment:: When first delivered to
site, daily

. Utilities: Prior to excavating

Training R ‘

. 40-hour basic HAZWOPER

. 8 hour HAZWOPER refresher

. 8 hour HAZWOPER supervisor (for
supervisory personnel)

. Tasgk-specific

. Arsenic and lead specific training

. Flrst Ald/CPR training (American Red
Cross) as required

e A TO!

Site workers will be required to wear gloves, safety glasses with safety shields, long
sleeve shirts and long pants, and steel-toe boots when working in the field.

Workers are required to wash/clean their hands after finishing soil sampling activities
in one area and before moving to the other area. Also, prior to eating, drinking,
smoking, or chewing gum/tobacco.

Real time and time-integrated air sampling to be conducted daily when excavating
arsenic contaminated soils.

Dust suppression to be initiated when airborne dust levels exceed 0.45 mg/m’

Site workers will decontaminate their clothing and boots, as needed, prior to leaving
the work area. . :

Sampling equipment will be decontaminated prior to leaving the work area.

All cmployces participating in the Vasquez Boulevard Remedial Investigation will be
participate in a comprehensive medical surveillance program. Sputum Cytology and
Urine Arsenic samples will be collected: Prior to initially starting work in arsenic
contaminated sreas, semi annusl, annual and upon termination.

Physical Hazard: Transporting equiprhent
and materials to job site

Use adequate blocking.

Comply with local speed limits. Utilize signalmen where necessary.
Only licensed drivers to drive vehicles

Be aware of personnel and residents when backing up or entering traffic

Perform daily equipment safety inspections,

qM994\1004\shsp_0.wpd
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APPENDIX J

TRAINING ATTENDANCE FORMS
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& MORRISON KNUDSEN CORPORATION
SAFETY TRAINING MEETINGS

Coareormanme: | ProsECT NUMEER: LOCATION: ]

CREW: CRAET
# —— __&

BRIEFLY DESCRIBE SPECIFIC TRAINING TOPICS COVERED

1

2

3.

4.

r

s. ’ .' . .
TOTAL EMPLOYEES ON CREW(S): [ ToraL w ATTENDANCE: j
- __ EMPL.OYEES ATTENDING

Complete all sections fully and submi to the Project Safety Supervisar or Safety Representative
SUPERVISOR: TLE:

sttercVorms\safirain



APPENDIX K

NIOSH METHOD 7300 FOR
ARSENIC AND LEAD SAMPLING AND ANALYSIS
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ELEMENTS by ICP

7300

MW: Table 1 - CAS: Table 2 RTECS: Table 2
METHOD: 7300, Issue 2 EVALUATION: PARTIAL lssue 1: 15 May 1989
: o ' Issue 2: 15 August 1994
OSHA: Table 2 PROPERTIES: Table 1
NIOSH: Table 2 )
ACGIH: Table 2
ELEMENTS: aluminum®  chromium® = Kthium® phosphorus  tellurium zinc
arsenic cobalt* - magnesium platinum® thallium zirconium®
beryllium* copper " fmanganese*-  selenium titanium
cadmium fron - -molybdenum®  sliver vanadiurmn
calcium lead* . - nickel ~ sodium ytrium
. Some compounds of those elements require special sample treatment. '
SAMPLING MEASUREMENT
SAMPLER: FILTER TECHNIQUE: INDUCTIVELY COUPLED ARGON
©.8-4m, oenulose ester membrane) ’ PLASMA, ATOMIC EMISSION
SPECTROSCOPY
FLOW RATE: 11 4 L/min
. ANALYTE: elements above
VOL-MIN; Table 1
MAX: Table 1 ASHING
REAGENTS: conc. HNO,, 4 ml; and conc. HCIO,,
SHIPMENT: routine : 1ml :
CONDITIONS: room temperature, 30 min; 150 *C to
SAMPLE near dryness
STABILITY: stable
FINAL
BLANKS: 2 to 10 field blanks per set SOLUTION: 4% HNO,, 1% HCQO,, 10 mL
' WAVELENGTH:  depends upon element; Table 3
BACKGROUND h
ACCURACY CORRECTION:  spectral waveleng_th shift
RANGE STUDIED: not studied CALIBRATION:  elements in 4% HNO,, 1% HCIO,
BIAS: none identifed | RANGE: 2.5t 1000 g per sample [1]
OVERALL PRECISION (§4):  notevaluated - ESTIMATED LOD: 1 g per sampls [1]
ACCURACY: not determined - PRECISION (5): Table 8

APPUICABILITY: The working range of this method is 0.005 to 2.0 mg/m? for each element in & S00-L alr sample. This is
simultanecus elemental analysis, not compound specific. An alternative microwave digestion procedure is Included. Verifylhat
the types of compounds in the samples gre solubls with the ashing procedurs gslected.

INTERFERENCES: Spectralinterferences are the primary Interferences encountered in ICP-AES analysis. These are minimized
by judicious wavelength selection, interelement correction factors and background correction 2 '

OTHER METHODS: This method replaces P&CAM 351 [2] for trace elemeﬁts FRame atomic absorption spectroscepy {8.0.,
Mathods 70XX) is an aiternate anatytical technique tor many of thess elements. Graphite furnace AAS (e.g 7102 for Be, 7105
for Pb) is more gensitive.

NIOSH Manua! of Analytical Methods (NMAM), Fourth Edition, 8/15/94



ELEMENTS (ICP): METHOD 7300, Issue 2, dated 15 August 1934 - Page 2 of 10

REAGENTS:

Nitric acid, conc., ultra pure.

Perchloric acid, conc., ultra pure.*.

Ashing acld: 4:1 (v/v) HNOs:HCIO,. Mix 4
volumes conc. HNO, with 1 volume conc.
Cahbration stock solutions. 1000 wg/mL.
Commercially avaflable, or prepared per
instrument manufacturer's recommendation
(sea step 12).

Dilution acid, 4% HNO,, 1% HCIO,. Add 50
mlL ashing acid to 600 mL water; diluteto 1 L
Argon.

Distilled,deionized water.

1.

2

EQUIPMENT:

Sampler: cellulose ester membrana filter,
0.8-um pore size, 37-mm dlameter; in cassette
filter holder.

Personal sampling pump, 1 to 4 L/min, with
flexible connecting tubing.

Inductively coupled plasma-atomic emission
spectrometer, equipped as specified by the
manufacturer for analysis of elements of
Interest. '
Regulator, two-stage, for argon.
Beakers, Phillips, 125-mL, or Giiffin, 50-mL,
with watchglass covers.**

Volumetric flasks, 10- and 100- mL.**

Assorted volumetric pipets as needed.**
Hotplata, surface temperature 150 °C.

o N

* Ses SPECIAL PRECAUTIONS. , ,
** Clean all glassware with cone. nitric acld
and rinse thoroughly In distiled water
before usa.

SPECIAL PRECAUTIONS: Perform all perchioric acld digestions in a perchlorie acld hood.

SAMPLING:

1.  Callbrate each personal sampling pump with a representative sampler in lina.

2. Sample at an accurately known flow rate between 1 and 4 L/min for a total sample size of 200
to 2000 L (see Tabla 1) for TWA measurements. Do not exceed a filter loading of approximately
2 mg total dust.

SAMPLE PREPARATION:

3. Open the cassette filter holders and transfer the samples and blanks to clean beakers.
4. Ad' 5 ml ashing acid. Cover with a watchglass. Let stand 30 min at room temperature.

N/ I: Stant a reagent blank at this step.
5. Hca on hotplats (120 °C) until ca. 0.5 mL remains.

NOTE 1: Recovery of lead from some paint matrices may require other digestion techniques.
See Method 7082 (Lead by Flame AAS) for an alternative hotplate digestion procedurs
or the Appendix for a microwave digestion procedure [8]. v
Some specles of A, Be, Co, Cr, Li, Mn, Mo, V, and Zr will not be completely
solubilized by this procedura. Alternative solubllization techniques for most of thess
elements can be found elsewhere [2-7]). For exampls, aqua regla may be needed for |
Mn {4,9).
Add 2 mL ashing acld and repeat step 5. Repeat this step untll the solution Is clear.
Remove watchglass and rinsa intc the beaker with distilled water.
Increase the temperature to 150 °C and take the sample to near dryness (ca. 0.5 mL).
Dissolve the residus in 2 to 3 ml dilutlon acld. -
Transfer the solutions quantitatively to 10-mL volumetric flasks.
Dilute to volume with dilution acid.

NOTE 2:

~PweNm

-l b

NIOSH Manual of Analytizal Methods (NMAM), Founh Edmon. 8/15/94



ELEMENTS (ICP): METHOD 7300 issue 2, dated 15 August 1994 - Page 3of 10

CALIBRATION AND QUALITY comnm.: -

12. 'Calibrate the spectrometer according to the manufacturers recommendatlons :
NOTE: Typically, an acid blank and 10 »g/mL muitielement working standards are used. The

following multielement combinations are chemleally eompatible in 4% HNO,/1% HCIO,:
a. Ag, Ca, Co, Mn, Pb, V, Zn;
b. Al Be, Cd, La, LI, Ni, T1;
c. As, B, Ba, Mg, Mo, P; -
d. Cuy, Fe, Na, Pt, S, Te, Y;
e. Cr, K Se, T, Zr; and
f. Sl W (distilled water only)

13.  Analyze a standard for every ten samples. .

14.  Check recoveries with at least two spiked medla blanks per ten samples

MEASUREMENT:

15.  Set spectrometer to conditions specified by manufaeturer
16.  Analyze standards and samples.
NOTE: If the values for the samples are above the range of the standards, dilute the solutions
with dilution acid, reanalyze and apply the appropriate dilution factor in the calculations.

CALCULATIONS:

17.  Obtain the solution concentrations for the sample, C, (vg/mlL), and the average media blank, C,
(vxg/ml), from the instrument. -

18.  Using the solution volumes of sample Vv, (mL). and media blank. V, (mbL), ealeulate the
concentration, C (mg/m’), of each element in the air volume sampled, V (L):

C‘V‘ - cbvb

C-= v

, mg/m3,

EVALUATION OF METHOD:

Method P&CAM 351 was evaluated in 1981 [1,2]. The precision and recovery data were determined at
2.5 and 1000 wg of each element per sample on spiked filters. The precision and recovery data,
instrumental detection limits, sensitivity, and analytical wavelengths are listed Iin Table 3. The values in
Table 3 were determined with a Jarrell-Ash Mode! 1160 ICP operated according to manufacturer’s
instructions.

- REFERENCES:

11 Hull, R.D. *Mutielement Analysis of Industrial Hygiene Samples,” NIOSH Internal Report,
presented at the American Industrial Hygiene Conference, Portiand, Oregon (May 1881).

[2) NIOSH Manual of Analytical Methods, 2nd ed., V. 7, P&CAM 351, U.S. Department of Health and

- Human Services, Publ. (NIOSH) 82-100 (1981). '

[3} Ibid, §341 (Lead).

{4] Ibld, V. 2, S5 (Manganese), U.S. Department of Health, Education, and Welfare. Publ. (NIOSH)
77-157-B (1977).

[5) Ibid, V. 4, P&CAM 271 (Tungsten), U.S. Department of Heatth, Edueatlon. and Welfare, Publ.
(NIOSH) 78-175 (1978).

(3] Ibid, V. 5, P&CAM 173 (Metals by Atomic Absorptlon) U.S. Department of Health, Education,
and Welfare, Publ. (NIOSH) 78-141 (1979).
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7]

(8]
(8]

[10]

(11

[12]

[13)

[14]

[15]
[16]

Ibid, V. 3, S183 (Tin), $185 (Zirconium), and S376 (Molybdenum), U.S. Department of Health,

" Education, and Welfars, Publ. (NIOSH) 77-157-C (1977).

DataChem Laboratorles, NIOSH Sequence 7998-J (NIOSH/DPSE, unpublished, April 12, 1994).
DataChem Laboratories, NIOSH Sequence 7386-K (NIOSH/DPSE. unpublished, February 4,
1992). :

DataChem Laboratories in-house procedurs for microwave sample digestion.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd Ed; U.S.
Environmental Protection Agency, Office of Sclid Waste and Emergency Response. U.S.
Government Printing Office: Washington, DC, SW-846 (1986).

Kingston, H.M. and L.B. Jassle, "Safety Guidelines for Microwave Systems in the Analytical
Laboratory.” Introduction to Microwave Acid Decomposition: Theoty and Practics; Kingston,
H.M. and Jassis, LB., Eds.; ACS Professional Reference Book Serles. American Chemical
Soclety: Washington, DC, (1 988).

1985 Annual Book of ASTM Standards, Vol. 11.01; "Standard Specification for Reagent Water;
ASTM, Philadelphla, PA, D1193 - 77 (1985).

Introduction to Microwave Sample Preparation: Theory and Practice; Kingston, H.M. and Jassle,
LB., Eds.; ACS Professional Reference Book Series; American Chemical Society: Washington .
DC (1988).

Kingston, H.M. EPA IAG #DW1-393254-01-0 January 1 - March 31, 1988, Quartesly Repoit.
Binstock, D.A., Yeager, W.M,, Grohse, P.M. and Gaskill, A. Validation of a Method for
Determining Elements In Solid Waste by Microwave Digestion, Research Triangle Institute
Technical Report Draft, RT1 Project Number 321U-3579-24, prepared for the Office of Solld
Waste, U.S. Environmental Protection Agency, Washington, DC 20460 (November, 1989).

METHOD WRITTEN BY:

Mark Millson, NIOSH/DPSE, and R. Delon Hull, Ph.D., NIOSH/DBBS.

James B. Perkins, David L. Wheeler. and Keith Nicholson, DataChem Labortories, Salt Lake City, UT,
prepared the microwavs digestion procedurs in the Appendix.
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TABLE 1. PROPERTIES AND SAMPLING VOLUMES

4 Properties o
Element . - " Atomic ' _Alr Volume, | @ OSHA PEL _
- (Symbol) Weight MP, °C MIN MAX .
Siiver (Ag) : 107.87 061 250 - 2000
Aluminum (Al) 26.98 660 5 100
Arsenlc (As) 74.92 817 . 5 2000
Beryllium (Be) . 9.01 1278 1250 .. 2000
Calcium (Ca) . 40,08 - 5 200
Cadmium (Cd) 11240 321 13 2000
Cobatt (Co) 58.93 1495 25 2000
Chromium (Cr) §2.00 1890 5 1000
Copper (Cu) 63.54 1083 5. 1000
Iron (Fe) 55.85 1535 5 100
Lithium (L) . 6.94 179 100 2000
Magnesium (Mg) 24.31 651 5 - 67
Manganese (Mn) 54.94 1244 5 200
- Molybdenum (Mo) - 8594 651 B . 67

Sodium (Na) 22.99 a8 13 2000
Nicke! (Ni) . 887 1453 25 1000
Phosphorus (P) 30.67 4 §0 2000
Lead (Pb) 207.19 azs 1250 - 2000
Platinum (Pt) _ 195.09 o 17ee . 18 . 2000 .
Selenium (Se) ‘ 78.96 217 6 2000
Tellurium (Te) 127.60 450 25 2000
Titanium (T1) : 4790 1675 5 100
Thaltium (TI) 204.37 304 25 2000
Vanadium (V) : 50.94 1890 - : 5 2000
Yttrium (Y) - 88.91 1485 5 1000
Zinc (Zn) €65.37 418 5 200

5 200

Zirconium (2r) - 9122 1852
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TABLE 2. EXPOSURE LIMITS, CAS #, RTECS

E —ent Exposure Umm. mg/m® (Ca = carcinogen)
>0l CAS # RTECS OSHA ) NIOSH ACGIH
Sliver (Ag) 7440-224 VW3500000 0.01 {dust, fume, metai) 0.01 (metal, soluble) 0.1 (metal)
: 0.01 (soluble)
Aluminum (A) 7429505 - BDO330000 15 {total) - 5 10 (dust)
5 {respirable) S {fume)
Arsenio {As) 7440-33-2 CGO525000  varies €0.002, Ca 001, Ca
Beryillum (Be) T440-41-7 DS1750000 0.002, C 0.003 0.0003, Ca 0.002, Ca
Calcium (Ca) - - varies varies varies
Cadmium (Cd) 7440439  EUSS00000 0.2, CO.8 (dust) lowest feasible, Ca 0.01 (total), Ca
0.1, C 0.3 (fume) 0.002 (respir.), Ca
Cobakt (Co) 7440-45-4 GF8750000 0.1 0.08 0.05 (dust, fume)
Chromium (1) (Cr) 22541-79-3 GBS2650000 03 05 0.s
Chromium () (Cr) 16065831 GB6251000 05 1] o3
Chromium (M) (Cr) 18540-29-9 GB6262000 CoO.1 0.001 (dust) 0.03 (solubls)
0.03 (insolubls), Ca
Copper (Cu) 7440-50-8  GL5325000 1 {dust, mists) 1 (dust) 1 (dust, mists)
. 0.1 (Iumo)v 0.1 (fume) 0.2 (fums)
kon (Fe) 1309-37-1 NO7400000 10 {dust, fume) S (dust, fume) 3 (fume)
Lithium (L) - - - - -
Magnesium (Mg) 1303-484  OM3850000 15 (dust) as oxide 10 {fume) as oxide 10 {fume) as oxide
§ {respiradble)
Manganess (Mn) 7439-98-3 009275000 C35 1; STEL3 3 (dust)
) ' . 1; STEL 3 (fume)
Molybdenum (Mo) . 7439-88-7  QA4580000 5 (soluble) S (soluble) 5 (soluble)
, 15 (total Insoluble) 10 (insoluble) 10 (nsoluble)
S (respirable insol.)
Nickel (NI} T440-02-0 QR5350000 1 0.015, Ca 0.03, Ca
Lead (Pb) 7439-92-1 OF7525000 0.08 <0.1 0.15
Platinum (PY 7440084  TP2160000  0.002 1 (metal) 1 {metal)
Salenium (Se) 7782-49-2 VS7700000 0.2 0.2 0.2
Tellurium (Te) 13454 809 WY2625000 0.1 0.1 0.1
Thantum (Ti) 7440-328 XR1700000  as TiO,, 13 lowest feasible, Ca | 10
Tio, 13483-67-7 XR2275000  as TiO,, 5 (respirable)
Thallium (i1) 7440-280 XG3425000 0.1 (skin) (sotuble) 0.1 (skin) (soluble) 0.1 (skin)
Vanadium (V) 7440-82-2 YW240000 C 0.5 (respiradle) as V,0, C0.08 0.05 {resplr.) as
V0, 1314621 YWI355000 C 0.1 (fums) as V,0, v,0,
Yitrium (Y) 7440653 262980000 1 1 1
Zne (Zn) 1314132 ZH4810000 5 Zn0 fume) 5; STEL 10 @nO fume)  5; STEL 10 Zn0O
18 Zn0 dust) 5 C 15 ZnO dust) fums)
3 (ZnO respirable) 10 2n0O dusy)
Zreonlurr () 7440-67-7 ZH7070000 3 5, STEL 10 8, STEL 10
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TABLE 3. MEASUREMENT PROCEDURES AND DATA .,

~ Precision (§,)

- Instrumental - Sensitivity _Recovery’ (N =23)
Wavelength LOD (intensity/ @25upg/ @ 10009/ @ 259/ @ 1000 g/
Element  (nm) (ng/mL)  wpg/mb) fiter ® fiiter fiter - fiter
Ag 328.3 26 0.65 1M1 91 0.02 0.075
Al 308.2 14 0.23 83 100 0092 0023
As 183.7 13 0.57 103 99 0.062 0.026
Be 313.0 . 15 129 107 80 0.040 - 0.034
Ca 3158 10 0.49 89 - 65 0.036 - 0.014
Cd 2265 - 16 . 0.83 07 - 89 0032 @ 0.020
Co 231.2 74 - 038 101 85 - 0.040 0.005
Cr 2056 13 0.50 - ©8 106 - 0053 0.016
Cu 324.8 2.1 0.72 88 g9 . 0036 - - 0022
Fe 259.9 3.9 0.13 94 - o7 0.068 0.016
U 670.8 28 048 89 o 05 0.171 0.043
Mg 278.6 24 - 022 - 105 106 0.084 0.027
Mn 2576 . 0.4 0.74 84 -3 0.062 © 0035
Mo 2816 7.0 - 0.18 84 - - 88 - 0.023 0.049
" Na 589.0 10 0.76 (c) ) 101 {c) - 0045
Ni 231.6 . 34 - 0M 105 87 0.027 0.020
P 214.8 22 0.17 (c) o1 - {e) 0.056
Pb 2204 17 0.42 105 85 - 0.080 - -0.01
Pt 203.7 1§ 0.69 106 21 0.041 0.075
Se 160.6 21 0.28 105 g7 0.068 0.048
Sn'? 190.0 64 0.49 74 67 0.33 0.16
Te 2143 29 0.41 102 . 0.050 - 00683
T 3348 1.2 065 - 86 108 0.051 0.029 .
T 180.9 17 0.22 103 o9 0043 ¢ 0017
\' 310.2 3.2 .88 g9 84 0.043 0.014
we 207.9 13 258 35 23 0.053 0.60
Y 371.0 0.8 235 89 100 0.015 0.013
an 2138 0.6 0.60 101 84 0.013 0.013
Zr 338.2 1.8 688 75 . 88 - 0.049 -~ 0.008

(a) Values reported were obtained with & Jarrel!-Ash Mode! 1160 ICP; performance may vary with
instrument and should be independently verified. .

(b) 2.5 pg/fiiter corresponds to 5 pg/m® for & 500-L alr sample.

(c) Blank levels too high to make accurate determinations.

(d) Qualitative only because of low recovery.
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APPENDIX - MICROWAVE DIGESTION FOR LEAD IN PAINT CHIPS (AB_!D OTHER MATRICES)

This procedure is an - -ernative to the procedure presented in the Sample Prenaration section of this
method. It provides  ..oid, complete acid digestion prior to analysis by flam  ..omic absorption (FAA),

heated graphite fumne.. . atomic absorption (HGFAA), and inductively coupled piasma spectroscopy (ICP)
[10].

Apparatus and Material {11-16]

1. Microwave apparatus requirements

a. The microwave unit provides programmable power with a minimum of 574 W and can be
programmed to within + 10 W of the required power.

b. The microwavs unit cavity Is corrosion resistant as well as ventilated. All electronics are protected
against corrosion for safe operation.

¢. Tha system requires Teflon PFA digestion vessels (120-mL capacity) capable of withstanding
pressures up 10 7.5 + 0.7 atm (110 + 10 psi) and capable of controlled pressure rellef at pressures
exceeding 7.5 = 0.7 atm (110 = 10 psi).

d. A rotating turntable is employed to ensure homogeneous distribution of mlerowave radlation within
the unit. The speed of tha turntable should be a minimum of 3 rpm.

8. A safety concem relates to the use of sealed containers without pressure rellef valves In the unit.
Temperatura Is the important variable controlling the reaction. Pressure Is needed to attain elevated
temperatures but must be safely contained [12].

. Polymeric volumetric ware in plastic (Teflon or polyethylene), 50- or 100-mL capacity.

g. Disposable polypropylens filter funnel.

h. Analytical balance, 300-g capacity, and minimum z 0.001 g.

Reagentg

1. Nitric acld, concentrated, spectroscopy grade.

2. Reagent Water. Reagent water shall be interference frea. All references to water in the method refer to
reagent water that meets the ASTM Type 2 standard.

Procedure

1. Calibration of Microwave Equipment
Calibrate microwave equipment in accordance with manufacturer’s instructions. if calibration lnstrucﬁons
are not availabls, sea EPA Method 3051 [11].

2. All digestion vessels and volumetric ware must be carefully acid washed and rinsed with reagent water.
All digestion vessels should be cleaned by teaching with hot (1:1) nitric acid for a minimum of fifteen
minutes, rinsed with reagent water, and dried in a clean environment.

3. Sample Digestion
a. Tare the Teflon PFA digestion vessel. '

b. Weigh out 0.1 g paint chip sample to the nearest 0. 001 g into tha tared Teflon PFA samp!e vessel.
With large palnt chip samples, measura out a 2 cm? piece, weigh to the nearest 0.001 g, and
quantitatively transfer it to the vessel.

NICSH Manual of Analytical Methods (NMAM), Fourth Edition, 8/15/34
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c. Add 5.0 £ 0.1 mL concentrated nitric acid to the sample vesse! in a fume hood. if a vigorous

reaction occurs, allow the reaction to stop before capping the vessel. Cap the vesse! and torque the
cap to 12 fidb (16 N-m) according to the manufacturer's directions. The sample vesse!l may be
connected to an overflow vesse! using Teflon PFA connecting tubes. Place the vessels in the
microwave carrousel. Connect the overflow vessels to the center well of the unit. -

Place the vessels evenly distributed in the turntable of the microwave unit using groups of two, six,
or 12 sample vessels. Any vessels containing 5 mL of nitric acid for reagent blank purposes are -
counted as sample vessels, When fewer than the recommended number of samples are to be
digested, Le., three samples plus one blank, the remaining vessels should be filled with § mL of nitric
acid to achieve the full complement of vessels. This provides an energy balance since the microwave
power absorbed Is proportional to the total mass In the cavity [14]. Irradiate each group of sampies
to achieve a temperature of 180°C In five minutes at a pressure of 50 psi. Continue to irradiate to
achieve a temperature of 180°C at 100 psi after 25 minutes. Continue digestion for five minutes. A
sample digestion program for 12 samples is presented in Table 1.

Table 1
Program Variables for Paint Chips Sample Digestion with Nitric Acid

Stage 4]} @2 [&)]
Power 80% 80% 0%
Pressure, psi 50 100 0
Run Time, min 10:00 20:00 05:00
Time @ P, min 05:00 15:00 00:00
Temperature 180°C 180°C 0°C
Fan Speed 100% 100% 100%
Number of Vessels: 12
Liquid Volume per. S5mL
Vessel:
Sample Weight: o1g

if the analyst wishes to digest other than two, six, or 12 samples &t a time, use different values of power
as long as they resuit in the same time and temperature conditions.

£

At the end of the microwave program, allow the vessels to cool for a minimum of five minutes before
removing them from the microwave unit. If a loss of sample is detected (e.g., material in overflow
collection vesse!, liquid outside liner), determine the reason for the loss (e.g., loss of vesse! seal
integrity, use of a digestion time longer than 30 minutes, too large a sample, or improper heating
conditions). Once the source of the loss has been corrected, prepare & new sample beginning at
Section 2. If insufficlent material is available for reanalysis, dilute remaining digestate and note that
some sample loss may have occurred.

Uncap and Vent each vesse! in a fume hood. Add 20 mL reagent water, then reseal vesse!s and

shake to mix thoroughly. Transfer the sample to an acid-cleaned polyethylene bottle. [f the digested

sample contains particulates which may clog nebulizers or Interfere with injection of the sample into

the instrument, allow the sample to settie or filter it:
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Settling: Allow the sample to stand until the supernatant is clear (usually, avemlght ls sufﬂcient) if it |
does not clear, ﬂmr the sample.

Filtering: The ﬂnering apparatus must be thoroughly precleaned and rinsed with dilute nitric acid. -
Filter the sample through quantitativa filter paper into a second acid-cleaned container.

The digestate is now ready for analysls for elements of Interest using tha appropriate method.
4. Calculations: Report the concentrations based on the actual weight of the original sample.
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